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INTRODUCTION
Objective:
Relatively little is known about the amount or the specific types of orthodontic
services that general dentists and pedodontists (GP/Ps) provide, the orthodontic
training they’ve received, the factors that motivate them to provide orthodontic
services to their patients, the fees they charge for their orthodontic services, and their
overall satisfaction with the results they achieve. Further, prior to the present study,
comparisons had yet to be made between the types of orthodontic services provided
by a GP/p, and variables such as practice size, practice location, type ofpractice, fees,
insurance, and referral patterns. It was anticipated that by surveying GP/Ps who
provide orthodontic services, we would be able to make progress towards answering
these questions, thereby learning about the different treatment options facing the
orthodontic patient.
As a means of pre-selecting for those practitioners who provide orthodontic
services, members of two organizations which facilitate the continuing education of
GP/Ps in orthodontics served as the target population of the study. By focusing the
survey upon those GP/Ps who we knew provide orthodontic services, we were able to
ask more detailed questions about the amount and type(s) of services they provide, as
well as eliminate the process of determining if the practitioners even provide
orthodontic services at all.
To facilitate this objective, a national survey was conducted in which a 2-page
questionnaire and accompanying cover letter was mailed to a random sample of
GP/Ps who are members of the aforementioned organizations. The type and amount
of orthodontic services provided, the techniques utilized to provide such services, the
type and number of orthodontic patients treated, the incentive(s) for providing
orthodontic services, the fees charged for orthodontic services, the satisfaction with
the results of completed orthodontic treatment, and the referral patterns of members
(referrals given and received) were investigated. The data were analyzed and
comparisons were made to the member’s age, sex, educational background, practice
profile and practice demographic in an effort to identify provider and practice
characteristics associated with orthodontic practice.
The overall purpose of the study was to conduct a descriptive national survey of
General Practitioners and Pedodontists which would reveal the types of orthodontic
services they are providing, their incentives for providing such services, the types of
malocclusion they are treating, the orthodontic technique(s) they are utilizing to do so,
their educational background (in dentistry and orthodontics), the profile of their
practices, their referral patterns, and the potential impact that GP/Ps who provide
orthodontic services have on the overall supply and demand of orthodontic treatment
within a particular community.
Literature Review:
It is important to emphasize that no published study has ever selectively
surveyed a oup of GP/Ps who all provide orthodontic treatment to their patients.
Instead, prior research has focused upon surveying a large sample of practitioners with
the objective of first determining the percentage of GP/Ps who even provide
orthodontic services to patients. Then, of that subgroup, data about orthodomic
treatment provided has been collected. This approach, however, limits the amount of
relevant data that can be obtained concerning the specific orthodontic practices of the
GP/Ps surveyed, as much of the population surveyed does not provide orthodontic
services at all.
The amount of orthodontic services provided by General Practitioners and
Pedodontists is a topic which has been addressed by multiple researchers (1-27), most
recently in states such as Indiana, Ohio, Florida, Massachusetts, Iowa, and Michigan.
Some have also looked at the amount of orthodontic education received in dental school
in an effort to determine the role that has on the amount of orthodontic services a GP/p
provides in private practice (11-13). However, the specific type and amount of
orthodontic services provided by GP/Ps, the orthodontic training they’ve received, the
fees they charge for orthodomic services, the income from orthodomic treatment, and
the factors that motivate them to provide orthodontic services to their patients have
never been formally investigated. Thus, this research is a new project which utilizes
prior studies as a guideline and frame of reference to obtain more detailed information
on the practices of GP/Ps who provide orthodontic treatment to their patients.
In 1973, a manpower survey was conducted by the American Association of
Orthodontists which attributed 14% of a decline in patients of orthodontic practices to
competition with general practitioners (14). McGann reported in 1989 that two-thirds
of responding GPs were providing some type of orthodontic care, and that these GPs
had become busier and better paid (15). And while a 2003 survey published in Dental
Practice Report by Goff found that 31 percent of GPs in the US provide orthodontic
services to their patients (16), many other studies have reported much higher
percentages of GPs and Pedodontists providing orthodontic services (see below). Some
researchers have focused on GPs alone, others on Pedodontists alone, and still others
have surveyed both GPs and Pedodontists.
In 1991 Jacobs et al profiled providers of orthodontic services in general dental
practice in Iowa (17). Sixty-six percent (66.1%) of respondents indicated that they
rendered some orthodontic treatment to their patients, with 60% of them using
removable appliances, 30.6% using fixed appliances, 29.9% using functional
appliances, and 7.9% using headgear. 89.6% of those who provided orthodontic
services performed preventive and/or interceptive procedures, 72.3% treated minor
tooth malpositions, 54.3% treated crossbites, 26.4% treated Class I malocclusions, and
20.6% treated Class II and/or Class III malocclusions. 30.7% of the practitioners who
provided orthodontic services reported rendering these services to 10% or more of their
patients. Results indicated that as the volume of orthodontic patients a GP sees
increases, the scope of orthodontic treatment that GP provides broadens. Further, the
authors found no relationship between the amount of orthodontic services a GP
provides and the proximity to the nearest Orthodontist.
Wolsky and McNamara conducted a survey of general dentists in Michigan in
1996 (18) in which they sought to determine the amount and nature of orthodontic
treatment provided by GPs to their patients. Their results indicated that 76.3% of GPs
in Michigan were providing some orthodontic services, with 57% providing limited
treatment and 19.3% providing comprehensive treatment. These findings were very
similar to those reported in Koroluk’s Indiana study. Of those who provided
orthodontic services, less than 2% reported spending more than 50% of their time
providing orthodontic services, all of whom provided comprehensive services.
Interestingly, 24% of the subset of dentists providing comprehensive orthodontic care
reported making no referrals to orthodontists. This was a much larger percentage than
that of those who provided limited or no orthodontic services. The survey also found
that less than 4% ofGPs who provided orthodontic services spent over a quarter of their
time delivering orthodontic treatment. Further, they reported, as did Koroluk (1988)
that the proximity of the nearest orthodontic office had no significant impact on the
amount oforthodontic services a GP provided.
In 1998, Ngan and Amini reported the results of a survey of GPs in Ohio (19).
They found that less than 9 percent of GPs surveyed performed comprehensive
orthodontic treatment. However, they concluded that GPs will provide more
orthodontic services, and more complex services at that, as they practice for a longer
period of time.
A 1980 survey of the Southwestern Society of Pedodontists indicated that 94%
of the respondents were providing orthodontic treatment of a more complex nature than
simple space maintenance, and that 25% of respondents were treating comprehensive
orthodontic cases (20). A 1981 survey of the Association of Pedodontic Diplomats
found that 99% of respondents provided some type of orthodontic treatment, and 33%
provided some comprehensive orthodontic services (21).
In 1988 Koroluk et al looked at the extent of orthodontic services that were
being provided by pediatric dentists and general practitioners in Indiana at that time
(22). Their results indicated that 84.6% of GPs in Indiana provided at least space
maintenance services, while 19.7% provided comprehensive orthodontic services. This
was an increase from previous studies, and one which the authors primarily attributed
to the decreases in the incidence and prevalence of dental caries, increases in the
number of dentists, and declining patient-population ratios. They also found that
pediatric dentists spent significantly more time providing orthodontic services than
GPs, as 100% provided at least space maintenance services. Further, they reported that
62% of responding Pedodontists provided some comprehensive orthodontic services,
and 65% estimated that they spend more than 10% of their time providing orthodontic
services, while approximately 33% of Pedodontists spent more than 25% of their time
providing orthodontic services. Other interesting findings were that younger
practitioners, practitioners in "smaller communities" (<25,000 people), and
practitioners with more continuing education in orthodontics all provided higher
amounts of orthodontic services. The fact that Pedodontists were found to provide
more overall orthodontic services than GPs, and more complex services at that, was
attributed to the increased education and training of Pedodontists.
In 1989, Gorczyca et al conducted a survey of Pedodontists and GPs in
Massachusetts to determine the amount of orthodontic services they were providing
(23). They found that the mean percentage of practice time devoted to orthodontics
was 1.6% with a range of 0-25% for GPs, and 19.7% with a range of 1-75% for
Pedodontists. In addition, Pedodontists most frequently cited increased income as the
most important reason for expanding the orthodontic services they provided, removable
Hawley-type appliances were used most by both groups for orthodontic treatment, and
Pedodontists were significantly more likely than GPs to provide comprehensive
orthodontic treatment (42.5% vs. 9.1%) as well as employ a wider variety of treatment
modalities (i.e. Headgear, Early Treatment, etc.). Further, all Pedodontists surveyed
reported providing at least some orthodontic care, and reported providing fewer
referrals to Orthodontists than did the GPs surveyed. Finally, the authors called for
future studies to assess the quality of orthodontic care provided by GPs and
Pedodontists.
Hilgers conducted a study of members of the American Board of Pediatric
Dentists in 2002 (24). She found that the most commonly used orthodontic appliances
were fixed rapid palatal expanders and removable Hawley appliances with finger
springs, with straight wire, utility archwires, headgear, and intra-arch molar
distalization appliances being used less commonly. She also found that 59% of
practitioners spent less than 10% of their time providing orthodontic services. Her
results indicate that Pedodontists practicing in rural areas treat more comprehensive
cases, have more orthodontic appointments per week, treat more advanced conditions
or malocclusions (i.e. deep bite, Class III, etc.), and have more patients in the
permanent dentition. She surmised that this was a result of the patients lack of access
to orthodontic specialty care. Differences were also found in the orthodontic treatment
patterns of practitioners who received more education, both via CE hours or completion
of a residency program, as those providers were more likely to treat patients in all
stages of dental development. Further, she pointed out the need for further research
into the referral patterns and reason(s) for referral to an orthodontic specialist.
In an October 2003 Editorial in the AJODO (25), Turpin addresses receiving a
flyer in mail promoting a CE course directed to "the frustrated general dentist". Turpin
Asks various questions, such as, "Is the amount of orthodontic treatment done by GP’s
increasing?"; "Is the level of orthodontic education currently provided during 4 years of
dental school adequate for the amounts and types of orthodontic treatment GP’s appear
to be providing?"; and "Are there differences in treatment outcomes between general
dentists and orthodontic specialists?". He concluded that ’More studies based on the
accurate accumulation of data will help our friends in dentistry know where to file the
next CE brochure that arrives in the mail full of fase claims and unrealistic
expectations."
Regarding the issue of a decreasing number of certified orthodontists, Waldman
published a review of the changing number and distribution of orthodontists from 1987-
1995 (26). He stated that during the 1990’s the number of orthodontists decreased at
the national level in 22 states, whereas the number of orthodontists per population of
"youngsters" decreased in 41 states. He concluded that previous projections on the
decreasing ratio of orthodontists-to-population appeared to be borne out.
From this review of the literature, it is apparent that the amount of orthodontic
services provided by General Practitioners and Pedodontists is a topic of interest.
While the exact amount of services provided varies from study-to-study, all studies
indicated that GPs and Pedodontists are indeed providing orthodontic services. Further,
of the GPs who provide orthodontic services, more provide limited treatment than
comprehensive treatment. Surprisingly, all studies found that the proximity of a GPs
office to an orthodontic office was not shown to have an impact on the orthodontic
services that were provided, nor was the size of the town in which the GP practiced.
Rationale
The interaction between university-trained Orthodontists and GP/Ps who
provide orthodontic services has long been one of interest. The literature contains
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articles dating back as far as the 1960’s that discuss who should provide particular
orthodontic services (27). Previous studies demonstrate that the amount and type of
orthodontic treatment provided by GP/Ps has changed during this time period, yet
relatively little is known about the specific types and amount of orthodontic services
that GP/Ps provide, the orthodontic training they’ve received, the factors that motivate
them to provide orthodontic services to their patients, the fees they charge for this
treatment, and their overall satisfaction with the results they achieve. Further, previous
research that has been conducted in this arena has focused on determining the
number/percent of GP/Ps within a given population that provide orthodontic services.
Conducting a survey where the study subjects are GP/Ps who are known to provide
orthodontic services has, to the investigator’s knowledge, never been done. By
surveying GP/Ps who are members of the organizations dedicated to providing training
in orthodontics, we were able to accomplish this objective.
It has been reported that approximately 50% of an orthodomist’s referrals come
from general practitioners (GPs) (28). As such, learning more about the practices of
GP/Ps who provide orthodontic service is important to orthodontists. An orthodontist
should be aware of the amount of orthodontic treatment GP/Ps in a particular area are
providing, as that potentially impacts the number of referrals that GP/Ps will provide to
that orthodontist. This, in turn, has an effect on the total number of orthodontic patients
available to an orthodontist, and therefore the need/demand for an orthodontist in that
particular area. Further, is it wise for orthodontists to attempt to get referrals from
GP/Ps who provide orthodontic services, or do these individuals provide little or no
referral for orthodontic services? How do the GP/Ps fees for orthodontic services
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compare to those of orthodontists? And. how does an orthodontist answer his/her
patients if they inquire about the practices and/or training of a GP/p who is practicing in
the same area and provides orthodontic services to patients (i.e. What is his/her training
and educational background, and how is it different from yours? What services does
he/she provide? What do you do differently from him/her and why should I (or my
child) receive treatment from you?)? Learning about the practice patterns of GP/Ps
who provide orthodontic services should be of great interest, and can be of significant
value to a university-trained orthodontist.
Hypothesis
The purpose of this study was to conduct a descriptive survey of GP/Ps who
provide orthodontic services to their patients in an effort to determine the type(s) and
amount of orthodontic services being provided, the incentive(s) for providing such
services, the age-goup(s) to which services are provided, the orthodontic techniques
employed, the fees charged for orthodontic treatment, and the level(s) of satisfaction
with the final result of orthodontic cases. The educational background, practice type
and location, sex, and referral patterns of the practitioners were also investigated, and
comparisons were then made between variables in an effort to determine statistically
significant relationships.
Aims/Objectives:
1. With regards to the amount and complexity of orthodontic treatment provided
by GP/Ps, to determine:
a. The percentage of time spent providing orthodontic services and the
percentage of patients receiving orthodontic treatment.
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b. The types and amount of treatment provided.
c. The techniques employed to treat orthodontic patients.
2. With regards to age oforthodontic patients, to determine:
a. The percentage of adults and children treated orthodontically.
b. The stages of dentition development in which GP/Ps begin providing
orthodontic services.
c. The impact ofproviding early treatment on income.
3. To determine the incentive(s)forproviding orthodontic services as a GP/p.
4. With regards to education of GP/Ps who provide orthodontic services, to
determine"
a. When they aduated from dental school, how long after graduation they
began providing orthodontic services to patients, and if the services
provided change as they have provided orthodontic treatment for a
longer period of time.
b. How they rate their predoctoral training in orthodontics and if they were
able to provide orthodontic services based on that training alone.
c. How many hours of continuing education in orthodontics they have
completed, and how that relates to the orthodontic services provided.
d. The percentage of GP/Ps that have taken CE sponsored by an accredited
orthodontic program, and how that relates to the orthodontic services
provided.
e. If they completed a residency, and how that additional training
influenced the amount and type of orthodontic services provided.
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5. With regards to practice location and demographics, to determine"
a. The location of the practice (urban, suburban or rural), and the impact of
this on the amount and types of orthodontic services provided.
b. The proximity of the GP/Ps practice to the nearest orthodontist, and the
subsequent on the amount and types of orthodontic services provided.
c. The type of practice (solo, partnership or group), and the subsequent
impact on the amount and types oforthodontic services provided.
6. With regards to referralpatterns, to determine-
a. The number of patients GP/Ps who provide orthodontic services refer to
a university certified orthodontist, their reason(s) for referral, and if they
have ever referred a patient while in mid-treatment. Further, to see if a
relationship exists between those who refer patients in mid-treatment
and their total hours of CE and amount and types of orthodontic services
provided.
b. How many patients, if any, are referred to GP/Ps who provide
orthodontic services by other GP/Ps in the community, and if a
relationship exists between referrals received and the amount and types
of orthodontic services provided.
c. If a relationship exists between referrals received and percentage of
patients receiving ortho treatment, the number of complex treatment
procedures provided, and the severity of malocclusion treated,
7. With regards to Invisalign(R) treatment, to determine"
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a. How many GP/Ps who provide ortho services are certified to provide
Invisalign(R) therapy, and how many Invisalign(R) cases they have finished.
b. The relationship between the number of Invisalign(R) cases completed and
the total percentage of patients receiving orthodontic treatment, the total
percentage of adult patients being treated orthodontically, the average
case fee for orthodontic treatment and gross income.
8. With regards to the level of satisfaction of GP/Ps with their orthodontically
treated cases, to determine:
a. The overall level of dissatisfaction/satisfaction felt.
b. How the amount and type of orthodontic services provided change as the
overall satisfaction level increases.
9. With regards to income, to determine:
a. The average annual gross income of GP/Ps who provide orthodontic
services, and the effect of providing this ortho treatment on income.
Further, the relationship, if any, between gross income and the amount
and type of orthodontic services provided.
b. The average case fee for full comprehensive treatment, and the
relationship, if any, between fees and the amount and type of orthodontic
services provided.
MATERIALS AND METHODS
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Sample
A survey of 500 GP/Ps who provide orthodontic services to their patients was
conducted, and names were chosen at random from the membership directories of two
organizations whose purpose is to facilitate the continuing education of General
Practitioners and Pedodontists in orthodontics. A questionnaire (included in Appendix
A) was sent via first-class mail, and accompanied by an introductory cover letter, and a
self-addressed, stamped ret,um envelope. Two weeks after the initial mailing, a
postcard reminder was sent to all non-responders. Two weeks later, a second
questionnaire was sent to all non-responders, and one month after that a third and final
mailing was conducted. All questionnaires were coded for anonymity, and to facilitate
the subsequent mailings.
Variables
The survey included 24 items that assessed personal characteristics of the
dentist, practice characteristics and treatment patterns.
Personal Characteristics: Data were collected on age, gender, ownership of
practice, year graduated from dental school, residency training and ratings of the
quality of predoctoral training and ability to provide orthodontic services based on
predoctoral training. Age was measured in years; gender as male/female; ownership of
practice, yes/no; year graduated as the self-reported year; residency training was a
multiple choice question that respondents could check all that applied: none, Pediatric
Dentistry, AEGD, GPR or other. Respondent rated predoctoral training in orthodontics
on a five-point scale from very poor (1) to excellent (5).
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Practice Characteristics." Data were collected on type of practice, area, nearest
orthodontic office, number of years until began providing orthodontic services,
percentage of weekly practice time spent providing various dental services, reasons for
providing orthodontic services to patients, average case fee for full orthodontic
treatment, and the effect of providing orthodontic treatment on gross annual income.
Type of practice was either solo, partnership or group practice; area was a choice of
rural (population <10,000), suburban (population 10,000-50,000) or urban (population
>50,000); nearest orthodontic office was a choice (in miles) of 0 (in-house), <1-4, 5-10,
11-15, 16-20, >20; years until began providing orthodontic services and years spent
providing orthodontic services were both the self-reported number of years; percent of
practice time as the percent; reasons for providing was a choice of enjoy orthodontics,
enhances practice diversity, service to patients, financial benefit to practice, lack of
nearby orthodontists, poor relationship with nearby orthodontists, and other; average
case fee as reported; effect on income a choice of greatly decreased, decreased, no
change, increased or greatly increased.
Referral Patterns and Reasons for Referral: number of patients referred per
month, reason(s) for referral, if patients have ever been referred while in mid-treatment,
and the number of referrals received per month. Number or patients referred was
measured as 0, 1-4, 5-10, 11-15, 16-20, or >20 per month; reasons for referral as
difficulty of case/severity of malocclusion, request of patient/parent, age of patient,
N/A (b/c don’t refer), or other; referral in mid-treatment as yes or no; and number of
referrals received as 0, 1-4, 5-10, 11-15, 16-20, or >20 per month.
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Orthodontic Training and Treatment Patterns: total hours of continuing
education (CE) in orthodontics, attendance at a CE course sponsored by an accredited
orthodontic program, records taken pre- and-post-orthodontic treatment, limited and
comprehensive treatment provided, type(s) of malocclusion treated, treatment of
orthognathic surgery cases, orthodontic techniques utilized, amount of Invisalign
treatment provided and rating of personal satisfaction with results. Hours of CE were
reported as number ofhours; attendance at a university CE course as yes or no; pre- and
post-treatment records taken as study models, photographs (intra- and extra-oral), and
radiographs (panoramic and lateral cephalometric); limited treatment of space
maintenance, space regaining, habit-breaking appliances, crossbite correction with
removable appliances, and incisor alignment with removable appliances;
comprehensive treatment as rapid palatal expansion, slow palatal expansion,
mandibular expansion, molar uprighting or distalization, crossbite correction with fixed
appliances, sleep apnea appliances, utility arch, incisor alignment with fixed appliances,
protraction headgear, cervical/high-pull headgear, full fixed appliances,
intrusion/extrusion arches, fixed functional appliances, removable functional
appliances, ectopic eruption, extraction cases, serial extraction cases, and Invisalign;
malocclusions treated as Class I, II, or III, deep bite and/or open bite; treatment of
orthognathic surgery cases as yes or no; techniques utilized as straightwire, traditional
edgewise, Begg or tip-edge, and/or segmented arch mechanics; Invisalign as certified or
not, and if so, how many cases completed; level of satisfaction as dissatisfied,
somewhat dissatisfied, indifferent, somewhat satisfied, and satisfied.
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Frequency and Timing of Orthodontic Treatment: percentage of patients
receiving orthodontic treatment, percentage of orthodontic patients who are children
and adults, if treatment provided in the primary dentition, early mixed dentition, late
mixed dentition, and/or permanent dentition, and if Phase I treatment is provided.
Percentage of patients recorded as the reported percent; percentage of child/adult
patients as the recorded percent; treatment of patients in the various stages of dentition
development as yes or no, and providing Phase I treatment as yes or no.
Data Analysis
The Independent t-test was used to compare means between continuous
variables, and Levene’s Test for Equality of Variances was used for assu.mption of
equal variances. The Pearson Chi Square statistic was used for categorical variables,
and a 2-tailed Fischer Exact Test was used for expected cells with a value less than 5.
Significance was tested at the p<.05 level. Independent variables and orthodontic
practice pattern variables with less than 20% in any response category also were
transformed into either a dichotomous or trichotomous variable to assure adequate
numbers in each category.
Analysis of practitioner and practice factors that were related to orthodontic
practice patterns for GPs proceeded as follows. The Chi Square Statistic was used to
compare categorical variables and the Pearson Chi Square Statistic was used to test for
significance at the p<.01 level. A 2-tailed Fischer Exact Test was used for expected
cells with a value less than 5.
The Independent T-Test was used to compare categorical variables to a
continuous variable. Levene’s Test for Equality of Variances was used to determine
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statistical significance at the p<.01 level. The ANOVA Test was used to compare
variables with more than two categories to continuous variables. Equal variances were
assumed using Tukey’s-b Test, and statistical significance was tested at p<.01. The
results for these comparisons are listed in Tables 6-13. Note that the p<.01 level for
significance of results was used because ofthe comparison ofmultiple variables.
RESULTS
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Response Rate
One hundred fifty-six (156) responses were received from the initial mailing of
500 hundred surveys. Postcard reminders were sent to non-responders 3 weeks after
the initial mailing and an additional 14 questionnaires were returned. A second mailing
of the entire questionnaire was conducted, and 68 more responses were received. A
third, and final, mailing was then conducted, and 16 more questionnaires were returned.
Thus, after three mailings and a postcard reminder, 254 questionnaires were returned.
Of these 254 questionnaires, 19 were incomplete, and one was from an orthodontist.
The net result was 234 subjects comprised of 218 General Dentists and 16
Pedodontists. The response rate of 47% is generally what is expected from mail
surveys, and is considerably better than anticipated from health care providers (29).
Further, the 254 returned questionnaires exceeded our goal of 250 responses.
Data were initially analyzed using the responses from the entire sample.
However, it became apparent that the GPs and Pedodontists were quite different, and
were therefore separated with the goal of analyzing differences between the General
Practitioner’s (GPs) and the Pedodontist’s responses. Thus, two separate groups were
created: one of GPs (n=218) and one ofPedodontists (n--16). Descriptive statistics and
frequencies were calculated for both groups, and are shown in Tables 1-5. Analysis of
bivariate relationships between practice characteristics and patterns of orthodontic
treatment were conducted for GPs alone (Tables 6-13), as an insufficient number of
Pedodonitsts replied to achieve adequate statistical power.
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Description of the Sample
Table 1 describes the personal characteristics and ratings of undergraduate
orthodontic training for the GPs and the Pedodontists who provide orthodontic services
to their patients. Males comprised the majority of respondents for both groups
(GP=86.7%;Pedo=68.8%), and the vast majority of respondents had ownership of their
practice (GP=96.6%;Pedo=100%). Pedodontists have been in practice somewhat
longer than GPs, as the average year of graduation from dental school for Pedodomists
was1976 (sd=8.3) compared to 1981 (sd=9.6yrs) for GPs, with a range of 1953-2001
for GPs and 1965-1992 for Pedodontists (Figures la and lb). As expected, 100% of
Pedodontists completed a Pedodontic residency. However, only 27.1% of GPs
completed some type ofpost-doctoral residency. (p<0.000). Pedodontists tended to rate
their orthodontic training more favorably than GPs. Many more GPs (67.4%)
compared to Pedodontists (25%) rated their predoctoral training in orthodontics as
"Very Poor" (p<0.001). Figures 2a and 2b present the frequency distributions on their
ratings which illustrates the differences in their perceptions about predoctoral training,
as the distribution for GPs is skewed to the fight. Further, only 7.3% of GP
respondents, but 37.5% of Pedodontists felt that their dental school training prepared
them to provide orthodomic services upon graduating (p<O.O01).
Practice Characteristics
Table 2 describes the practice characteristics of the GPs and Pedodontists,
including the percent of time spent providing orthodontic care and the reasons for
incorporating orthodontics as part of the practice. The majority of both GPs and
Pedodontists are in solo practice, with 70.2% of the GPs and 62.5% of the Pedodontists
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reporting to be solo-practitioners. More GPs reported practicing in rural or suburban
areas (60.1%) than did Pedodontists (31.3%) (p<0.05), who were more likely to be
located in urban areas. All of GP respondents are located within 4 miles of an
orthodontic office, while only 68.8% ofPedodontists report practicing within 4 miles of
the nearest orthodontic office (p<0.01). Pedodontists began practicing orthodontics
much sooner than GPs, with a mean of 3.2 (sd=3.9) years after graduation compared to
7.7 (sd=6.5)years for GPs (p<0.001). Although Pedodontists on average start providing
orthodontic services sooner and have provided orthodontic services for a longer period
of time (23.0yrs; sd=3.9) than GPs (15.1yrs; sd=6.5) (p<.05)., the full distributions
shown in Figures 3a and 3b and 4a and 4b indicate that many GPs provide orthodontic
services very soon after graduation and have provided this care for many years.
The GPs and Pedodontists had significantly different practice patterns reflecting
the specialized training for Pedodontists. Pediatric dentistry and orthodontics account
for the majority, 97%, of services that Pedodontists provide. The practice patterns for
GPs also reflect the nature of a general practice, with the majority of time spent on
Operative Dentistry(35.8%) and Prosthodontics (19%), followed by Orthodontics
(15.4%). The remaining time is about equally divided among Endodontics (9.1%),
Pedodontics (7.7%), Periodontics (6.7%) and Oral Surgery (6.6%). The ranges of
practice time devoted to providing orthodontic treatment are displayed in Figures 5a
and 5b.
GPs and Pedontists were similar in their reasons for providing orthodontic
services to patients, with the most common reason being the practitioner’s enjoyment of
orthodontics, followed by the service it provides to patients, the enhancement of
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practice diversity, the financial benefit to the practice, the .lack of nearby orthodontists,
and a poor relationship with nearby orthodontists. The only significant difference
between GPs and Pedodontists was that more Pedodontists reported providing
orthodontic services for financial reasons (p<0.05). Other reasons given by respondents
are Listed in Appendix B 1.
The average case fee charged for full orthodontic appliances was slightly
different for GPs and Pedodontists, at $3951.79 (SD=$594.62) for GPs and $4254.38
(SD-$452.89) for Pedodontists (p<.05). Figures 6a and 6b illustrate the range of fees
charged. These charts suggest that there is considerably more variability among the
GPs compared to the Pedodontists who tend to have higher fees.
Pedodontists had a significantly higher average annual oss income over the
past two years compared with GPs (Figures 7a and 7b). More GPs had income of less
than $400K (37.2%) compared to Pedodontists (25.0%), while 34.4% of GPs and
68.8% of Pedodontists reported greater than $600,000 (p<0.05). However, the
Pedodontists had been in practice longer, and this could account for a somewhat higher
income. Most of the respondents, 78.0% of GPs and 93.3% of Pedodontists, said that
providing orthodontic services to patients has increased their gross income (Figures 8a
and 8b).
Referral Patterns
Referral patterns were also investigated, and the results are depicted in Table 3.
Slightly less than one-third (31%) of GPs and Pedodontists reported referring no
patients to a certified Orthodontist for treatment; 53.7% of GPs and 37.5% of
Pedodontists reported referring an average of 1-4 orthodontic patients per month, while
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15.1% of GPs and 31.3% of Pedodontists reported referring 5 or more patients per
month to a certified Orthodontist. The most common reason given for referral was the
difficulty of the case or severity of the malocclusion, followed by patient/parent request
and patient age. The reasons given were similar for both groups. Various other reasons
were written-in, and are listed in Appendix B2
Interestingly, 14.2% of GPs and 18.8% of Pedodontists reported a history of
referring patients to a certified orthodontist while in mid-treatment.
Respondents reported relatively few orthodontic referrals to their practices per
month, with 59.2% of GPs and 37.5%. of Pedodontists receiving no orthodontic
referrals, and 34.4% of GPs and 56.3% of Pedodontists receiving only 1-4 referrals per
month. 6.4% of GPs and 6.3% of Pedodontists reported receiving five or more
orthodontic referrals per month.
Training and Treatment Patterns
Table 4 describes the types of orthodontic training and treatment patterns of
GPs and Pedodontists. The GPs averaged 486.9 (sd=248.9 hours), cumulative hours of
orthodontic continuing education, ranging from 25 to >750 total hours. Pedodontists
averaged considerably more hours, with 643.8 cumulative hours (sd=194.8 hours),
ranging from 250 to 750 total hours (Figures 9a and 9b). This difference was
significant at the p<0.01 level. GPs (64.7%) and of Pedodontists (68.8%) had similar
rates of attending a CE course held at or sponsored by an accredited orthodontic
program.
GPs and Pedodontists reported very similar practice patterns in taking records
for both pre-treatment and post-treatment review. All the Pedodontists and the vast
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majority of GPs surveyed reported taking pre-treatment study models, intra and extra-
oral photos, and panoramic and cephalometric radiographs. However, the GPs and
Pedodontists differed somewhat in post-treatment records: GPs were more likely to
take post-treatment study models (GPs=92.2%; Pedo--62.5%), panoramic radiographs
(GPs=82.6%, Pedo=75.0%) and cephalometric radiographs (GPs=70.6%; Pedo-50%)
compared to Pedodomists (p<.05). They were roughly equal on post-treatment intra-
oral photos (GPs=84.4%; Pedo=87.5%) and extra-oral photos (GPs=84.4%;
Pedo=87.5%).
The specific orthodontic treatments provided were investigated. Treatment
modalities were broken-up into Limited Treatment provided, Comprehensive Treatment
provided and Types of Malocclusion treated. 100% of Pedodontists and 98.2% of GPs
are providing limited orthodontic treatment, with GPs providing an average of 4.4 of 5
listed treatments, and Pedodontists providing an average of 4.6 of 5 listed treatments
(Figures 10a and 10b). The most common types of limited treatment provided by the
GPs were space maintenance and space regaining, followed by habit breaking
appliances, crossbite correction with removable appliances, and incisor alignment with
removable appliances. For the Pedodontists, space regaining, space maintenance and
habit-breaking appliances were most common, followed by crossbite correction with
removable appliances and incisor alignment with removable appliances.
Regarding comprehensive orthodontic treatment, 18 individual comprehensive
treatment procedures (CTPs) were investigated, and ranges of the number ofprocedures
performed by GPs and Pedodontists were tabulated (Figures 1 l a and 1 l b). 100% of
both GPs and Pedodontists reported providing two or more CTPs. On average,
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Pedodonitsts reported providing more CTPs (13.9). than GPs (11.4) (p<.01).
Specifically, 26.6% of the GPs and 6.3% of the Pedodontists reported providing 1-9
CTPs, 34.4% of the GPs and 18.8% of the Pedodontists reported providing 10-12 CTPs,
and 39.0% of the GPs and 75.0% of the Pedodontists reported providing 13-18 CTPs
(p<.O1).
For GPs, the most frequently performed CTPs were: full fixed appliances
(95.4%), incisor alionrnent with fixed appliances (93.1%), crossbite correction with
fixed appliances (90.4%), molar uprighting or distalization (86.2%), slow palatal
expansion (82.1%), removable fimctional appliances (79.8%), fixed functional
appliances (77.1%), rapid palatal expansion (73.9%), utility arch/2x4 (71.6%),
mandibular expansion (65.6%), extraction cases (65.6%), intrusion/extrusion arches
(56.9%), ectopic eruption (51.8%), Invisalign (45.9%), sleep apnea appliances (37.6%),
serial extraction cases (28.0%), protraction headgear (24.8%), cervical/high-pull
headgear (15.6%).
For Pedodontists, the most frequently performed CTPs were: full fixed
appliances (100%), incisor alignment with fixed appliances (100%), crossbite
correction with fixed appliances (100%), molar uprighting or distalization (100%),
rapid palatal expansion (93.8%), slow palatal expansion (87.5%), utility arch/2x4
(87.5%), fixed functional appliances (87.5%), removable fimctional appliances
(87.5%), ectopic eruption (87.5%), extraction cases (81.3%), intrusion/extrusion arches
(81.3%), mandibular expansion (75.0%), protraction headgear (68.8%), serial
extraction cases (56.3%), cervical/high-pull headgear (43.8%), Invisalign (37.5%),
sleep apnea appliances (18.8%).
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Certain CTPs were provided more frequently by .the Pedodontists than the GPs.
Those of statistical significance included" protraction headgear (p<.001), cervical/high-
pull headgear (p<.001), ectopic eruption (p<.01), and serial extraction (p<.05).
The types of malocclusion treated were investigated (Figures 12a and 12b).
GPs and Pedodontists reported treating, on average, 4.3 (sd=l.2) and 4.8 (sd--0.8) of
five possible types of malocclusion, respectively (p<.05). Further, 45.9% of GPs and
31.3% of Pedodontists treat from 1-4 types, and 54.1% of GPs and 68.8% of
Pedodonitsts treat 5 or 6 types. The frequency of each malocclusion treated was: Class
I (GPs=99.5%; Pedo=100%), Class II (GPs=97.5% Pedo=100%), Class III
(GPs=61.9%; Pedo=93.8%) Open Bite (GPs=67.4%; Pedo=81.3%), Deep Bite
(GPs=86.2%; Pedo=87.5%). The only significant difference was for Class III
malocclusion, which more of the Pedodontists reported treating (p<0.01). Further,
20.2% of GPs and 18.8% of Pedodontists reported providing the orthodontic treatment
for patients receiving orthoo-nathic surgery.
Participants used a full range of orthodontic techniques and had similar patters
of usage. 92.2% of GPs and 93.8% of Pedodontists reported using Straightwire
mechanics, 10.6% of GPs and 12.5% of Pedodontists reported using Traditional
Edgewise mechanics, 12.4% of GPs and 0.0% of Pedodontists reported using Begg or
Tip-Edge mechanics, and 24.8% of GPs and 31.3% of Pedodontists reported using
Segmented Arch mechanics.
The study also looked into Invisalign treatment provided by GPs and
Pedodontists. 47.2% of GPs and 37.5% of Pedodontists surveyed reported being
certified in Invisalign. However, 31.1% of certified GPs 50.0% of certified
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Pedodontists had yet to complete one Invisalign case, and only 25.2% of GPs and
16.7% ofPedodontists completed more than five cases.
Respondents were asked to rate their average level of satisfaction with the
results of their orthodontic cases. On average, GPs were satisfied with their treatment,
with 93.8% saying they were either satisfied (77.2%; sd=22.7) or somewhat satisfied
(16.6%; sd-20.0) with their results. Pedodontists were highly satisfied with their
treatment, with 84.9% (sd--9.2%) being statisfied (p<.01) and 7.6% (sd=6.0%) being
somewhat satisfied (p<.001) with their results. Overall, Pedodontists appeared to rate
their satisfaction higher than GPs (Figures 13a and 13b).
Frequency and Timing of Orthodontic Treatment
Table 5 describes the frequency and timing of orthodontic treatment by the GPs
and Pedodontists surveyed. The first variable was the percentage of patients in the
practice who are receiving orthodontic treatment. The mean percent of patients treated
was 14.5% (sd=21.9%) for GPs and 33.3% (sd=24.0%) for Pedodontists. Because of
the wide distribution of this variable (as demonstrated in Fioures 14a and 14b), three
categories were created so that there would be sufficient numbers in each category for
further analysis. These included those who provided orthodontic treatment to less-than
4% of patients (GPs=27.5%; Pedo=6.3%), those who provide orthodontic treatment to
4-12.5% of their patients (GPs=47.2%; Pedo 18.8%), and those who provide
orthodontic treatment to more than 12.5% of their patients (GPs=25.2%; Pedo=50.0%).
GPs reported providing orthodontic services to a much lower percentage of patients
than Pedodontists (p<0.01).
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We would expect Pedodontists’ practices to include primarily children, which is
what was found. Pedodontists reported 97.6% of their patients are children. GPs
reported significantly fewer young patients (77.9%), but children still do comprise a
substantial proportion of their orthodontic cases (p<.001). The stages of dentition
development practitioners treated did not differ greatly, with one exception.
Pedodontists reported treating more patients in the primary dentition (81.3%) than GPs
(GP=47.7%) (p<0.01). The other stages of treatment were much more similar: early
mixed dentition (GP--90.4%; Pedo=100%), late mixed dentition (GP=94.0%;
Pedo-93.8%), and permanent dentition (GP=95.4%; Pedo=93.8%). Further, 96.8% of
GPs and 100.0% ofPedodontists reported providing "Early/Phase I" treatment.
Factors Influencing Orthodontic Practice Patterns among General Practitioners.
Analysis of bivariate relationships between practice characteristics and patterns
of orthodontic treatment were conducted for GPs alone (Tables 6-13), as an insufficient
number of Pedodontists replied to achieve adequate statistical power. Due to the wide
distribution of many of the dependent variables, data were consolidated into two or
three categories in order to facilitate analysis.
Table 6 describes the correlation between the time a GP spent providing
orthodontic services and the time spent providing other dental services. In other words,
it demonstrates how the amount of orthodontic services provided affects the other
dental services provided. Results indicate that as the time spent providing orthodontic
services increased, a corresponding decrease was seen in the time spent providing all
other dental services, with the highest negative correlation occurring between
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orthodontics and operative dentistry. The overall range of answers for the percentage
oftime spent on orthodontic procedures is shown in Figure 5a.
Table 7 describes the variables affecting and the percentage of a GPs patients
receiving orthodontic services. The distribution of the dependent variable can be seen
in Figure 14a. As the percentage of patients receiving orthodontic treatment increases,
there was a significant increase in: providing orthodontic treatment in the primary
dentition (p<.001); the total number of years spent providing orthodontic services
(p<.01); the total number of hours of continuing education in orthodontics (p<.001);
and the number of practitioners who have taken a continuing education course
sponsored by an accredited orthodontic program. No significant relationship existed
between the percentage of patients receiving orthodontic treatment and the completion
of a residency program, practice location, the nearest orthodontic office, the type of
practice (i.e. group or solo), the number of Invisalign cases completed, gross income,
the average case fee for full fixed appliances, or the GPs level of satisfaction with the
results of orthodontically treated cases.
The variables affecting the amount of comprehensive treatment services
provided and complexity of malocclusions treated are shown in Table 8, and their
distribution can be seen in Figures 1 la and 12a. As the total number of comprehensive
treatment procedures (CTPs) increases, a corresponding increase was seen in the
percentage of patients receiving orthodontic treatment (p<.001), the number of patients
treated in the primary dentition (p<.001), the total number of years spent providing
orthodontic services (p<.01), the cumulative number of hours of continuing education
in orthodontics (p<.001), and the number of urban practices (p<.01). No significant
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relationship was detected between the number of CTPs and attendance at a CE course
sponsored by an accredited orthodontic program, completion of a residency program,
proximity of the nearest orthodontic office, the type of practitioner (i.e. group or solo),
the referral of orthodontic patients in mid-treatment, the number of Invisalign cases
completed, the level of satisfaction with the results of orthodontically treated cases, the
average annual gross income, or the average case fee for full fixed appliances.
As the number of different types of malocclusion treated increased, a
corresponding increase was seen in the percentage of patients receiving orthodontic
treatment (p<.001), the number of patients treated in the primary dentition (p<.001), the
total number of years spent providing orthodontic services (p<.01), the cumulative
number of hours of continuing education in orthodontics (p<.001), and the average case
fee for full fixed appliances (p<.01). No significant relationship was detected between
the types of malocclusion treated and attendance at a CE course sponsored by an
accredited orthodontic progam, completion of a residency, practice location, proximity
of the nearest orthodontic office, the type of practitioner (i.e. group or solo), the referral
of orthodontic patients while in mid-treatment, the number of Invisalign cases
completed, the level of satisfaction with the results of orthodontically treated cases, or
the average annual gross income.
Table 9 analyzes the variables affecting the referral patterns of the GPs who
provide orthodontic services to their patients. The distribution of referrals received and
given per month can be seen in Figures 15 and 16, respectively. Those GPs who
receive referrals from outside practitioners have a higher percentage of patients
receiving orthodontic treatment (p<.001), have spent more years providing orthodontic
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services (p<.001), have completed more hours of CE in orthodontics (p<.001), are more
likely to have taken a CE course sponsored by an accredited orthodontic program
(p<.01), and report a higher level of satisfaction with the results of their orthodontic
cases (p<.01). No significant relationship was detected between receiving outside
orthodontic referrals and providing orthodontic treatment in the primary dentition,
completion of a residency, location of practice, proximity to the nearest orthodontic
office, type of practitioner (i.e. group or solo), a history of referring orthodontic patients
in mid-treatment, the number of Invisalign cases completed, the average annual gross
income, the average case fee for full fixed appliances, or the number of comprehensive
treatment services provided.
GPs who referred fewer patients to certified orthodontists per month have a
higher percentage ofpatients who are receiving orthodontic treatment (p<.01), are more
likely to provide orthodontic treatment to patients in the primary dentition (p<.01), have
completed more hours of CE in orthodontics (p<.001), provide more comprehensive
orthodontic services and treat more types of malocclusion. No relationship was
detected between the number of patients referred to a certified orthodontist per month
and the years spent providing orthodontic services, attendance at a CE course sponsored
by an accredited orthodontic program, completion of a residency, practice location,
proximity to the nearest orthodontic office, type of practitioner (i.e. group or solo), a
history of referring orthodontic patients in mid-treatment, the number of Invisalign
cases completed, rating of satisfaction with the results of orthodontically treated cases,
the average annual gross income, or the average case fee for full fixed appliances.
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The variables affecting the gross income and case fees of GPs who provide
orthodontic services to their patients are displayed in Table 10, and the distribution of
the dependent variable can be seen in Figures 7b and 6b, respectively. The only
variable affected by an increase in average gross annual income (over the past 3
years) was an increase in the number of l_nvisalign cases completed (p<.01).
Otherwise, average gross annual income was not related to the percentage of patients
receiving orthodontic treatment, treatment of patients in the primary dentition, the
number of years spent providing orthodontic treatment, the total number of hours of
CE in orthodontics, attendance at a CE course sponsored by an accredited orthodontic
program, completion of a residency program, practice location, the proximity of the
nearest orthodomic office, the type of practitioner (i.e. group or solo), referral of
orthodontic patients while in mid-treatment, the level of satisfaction with results of
orthodontically treated cases, the average case fee for full fixed appliances, the
number of comprehensive treatment services provided, or the number of types of
malocclusion treated.
The case fee charged by GPs for full fixed appliances was higher for those GPs
who have completed more Invisalign cases (p<.01), and for those who report treating
more types of malocclusion (p<.01). Average case fee was not affected by the
percentage of patients receiving orthodontic treatment, treatment of patients in the
primary dentition, the number of years spent providing orthodontic treatment, the total
number of hours of CE in orthodontics, attendance at a CE course sponsored by an
accredited orthodontic program, completion of a residency program, practice location,
the proximity of the nearest orthodontic office, the type of practitioner (i.e. group or
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solo), the referral of orthodontic patients while in mid-treatment, the level-of
satisfaction with results of orthodontically treated cases, the average case fee for full
fixed appliances, or the number ofcomprehensive treatment services provided.
Table 11 demonstrates the variables affected by the total number of CE hours in
orthodontics completed by GPs who provide orthodontic services to their patients. The
distribution ofthe dependent variable can be seen Figure 9a. As the number ofhours of
CE increase, so do the percentage ofpatients receiving orthodontic treatment (p<.001),
the likelihood of providing orthodontic treatment in the primary dentition (p<.001), the
total number of years spent providing orthodontic treatment (p<.001), the likelihood of
having taken a CE course sponsored by an accredited orthodontic program (p<.01), the
reported level of satisfaction with the results of orthodontically treated cases (p<.01),
the number of comprehensive treatment services provided (p<.001) and the number of
types of malocclusion treated (p<.001). There was no relationship between the total
number of CE hours in orthodontics and the completion of a residency, the location of
the practice, the proximity to the nearest orthodontic office, the type of practitioner (i.e.
group or solo), the likelihood of referring orthodontic patients while in mid treatment,
the number of Invisalign cases completed, gross income, or average case fee for full
fixed appliances.
The variables affecting a GPs rating of his/her satisfaction with orthodontically
treated cases are listed in Table 12. The distribution of the dependent variable can be
seen Figure 13a. An increase in the level of satisfaction with case results was only
related to the completion of more CE hours in orthodontics and the completion of a CE
course sponsored by and accredited orthodontic program. Those taking more hours
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were satisfied with more cases. There was no relationship between the level of
satisfaction with the results of orthodontic cases and the completion of a residency, the
location of the practice, the proximity to the nearest orthodontic office, the type of
practitioner (i.e. group or solo), the likelihood of referring orthodontic patients while in
mid treatment, the number of Invisalign cases completed, gross income, the average
case fee for full fixed appliances, the number of comprehensive treatment services
provided or the number of types ofmalocclusion treated.
Table 13 shows the variables influencing the number of years until GPs began
providing orthodontic treatment to their patients. The distribution of the dependent
variable can be seen Figure 3a. Those GPs who felt they were able to provide
orthodontic services based upon their predoctoral training alone were more likely to
begin doing so within the first 4 years of practice. There was no statistically significant
relationship between the number of years into practice that a GP began providing
orthodontic services to patients and either the GPs rating of his/her predoctoral training
in orthodontics, or the completion of a residency program prior to entering practice.
Finally, comments were made by various subjects at the end of the
questionnaire. These comments are listed in Appendix B3
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TABLES
Table 1.
Personal Characteristics and Rating of Orthodontic Training of General
Practitioners and Pedodontists providing Orthodontic Treatment to their Patients.
VARIABLE
Gender
Female
Male
Ownership ofPractice
No
Yes
GENERAL
PRACTITIONERS
(n=218)
13.3%
86.7%
PEDODONTISTS
(n=16)
3.2%
96.8%
31.3%
68.8%
*p<.05 **p<.01 ***p<.001
Able to Provide Ortho Services
based upon Pre-doc Training
Alone***
Yes
No
72.9%
0.0%
27.1%
67.4%
32.6%
7.3%
92.7%
Rating of Pre-doc Training in
Orthodontics***
Very Poor
Better-than Very Poor
0.0%
100%
0.0%
25.0%
75.0%
37.5%
62.5%
Residency Training***
None
Pedodontics
Other
Year Graduated Dental School 1981 (9.6yrs) 1976 (8.3yrs)
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Table 2. Practice Characteristics of General Practitioners and Pedodontists
providing Orthodontic Treatment to their Patients.
VARIABLE
Type ofPractice
Solo
Non-Solo/Group
Area*
Rural/Suburban
Urban
Nearest Orthodontic Office
<=4miles**
>4miles
Years Until Began Providing
Ortho Services***
Years Providing Ortho Services*
Percentage of Weekly Practice
Time Spent Providing:
Endodontics***
Operative***
Oral Surgery***
Orthodontics***
Pedodontics***
Periodontics***
Prosthodontics***
Reasons for Providing
Orthodontic Services to Patients
Enjoy Orthodontics
Enhances Practice Diversity
Services to Patients
Financial Benefit to Practice*
Lack ofNearby Orthodontists
Poor Relationship with Nearby
Orthodontists
Other Reason(s)
Average Case Fee (for Full Fixed
Appliances) [Mean+/-SD]*
Average Annual Gross Income*
(over the past 2 years)
<$400,000
$400,000-$599,999
>$600,000
Effect ofProviding Orthodontic
Treatment on Gross Annual
GENERAL
PRACTITIONERS
70.2%
29.8%
60.1%
39.9%
100%
0%
7.7yrs (6.5yrs)
15.1 yrs (6.5yrs)
9.1% (6.5%)
35.8% (17.5%)
6.6% (5.7%)
15.4% (20.5%)
7.7% (8.9%)
6.7% (7.6%)
19.0% (13.4%)
93.1%
81.7%
91.7%
61.9%
8.7%
3.7%
10.6%
$3951.79 ($594.62)
37.2%
28.4%
34.4%
PEDODONTISTS
(n=16)
62.5%
37.5%
31.3%
68.8%
68.8%
31.2%
3.2yrs (3.9yrs)
23.0yrs (3.9yrs)
0.38% (1.3%)
2.1%
1.6% (3.5%)
39.9% (30.1%)
57.1% (30.0%)
o.o% (o.o%)
0.16% (0.63%)
100%
93.8%
93.8%
87.5%
O.O%
0.0%
18.8%
$4254.38 ($452.89)
25.O%
6.3%
68.8%
llcom
No Change or Decrease
Increase
22.0%
78.0%
6.7%
93.3%
**p<.01 ***p<.001
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Table 3. Referral patterns and reasons for referral for General Practitioners and
Pedodontists who provide-orthodontic treatment to patients.
VARIABLE
Number of Patients Referred per
Month
0
1-4
>=5
Reason(s) for Referral
Difficulty/Severity of Case
Yes
No
Patientarent Request
Yes
Patient Age
Yes
No
Other
Yes
No
Number ofReferrals
Received/Month
None
1-4
>=5
Ever Refer Patient(s) while in
Mid-Treatment
Yes
No
GENERAL
PRACTITIONERS
(n=218)
31.2%
53.7%
15.1%
80.7%
19.3%
51.4%
48.6%
20.2%
79.8%
12.4%
87.6%
59.2%
34.4%
6.4%
PEDODONTISTS
(n=16)
31.3%
37.5%
31.3%
75.0%
25.0%
62.5%
37.5%
25.0%
75.0%
25.0%
75.0%
14.2%
85.8%
37.5%
56.3%
6.3%
18.8%
81.3%
*p<.05 **p<.01 ***p<.001
42
Table 4. Orthodontic training and treatment patternsof General Practitioners and
Pedodontists.
VARIABLE
Total Hours ofCE in Ortho**
Attended a CE Course Held
At/Sponsored By an Accredited
Orthodontic Program
Yes
No
Records Taken
Pre-Treatment:
Study Models
Intra-oral Photos
Extra-oral Photos
Panoramic Radiograph
Lateral Ceph
Post-Treatment:
Study Models**
Intra-oral Photos
Extra-oral Photos
Panoramic Radiograph
Lateral Ceph*
LIMITED TREATMENT
Overall Percent Providing
Limited Treatment
Avg. # of Limited Treatment
Variables per Practitioner
Space Maintenance
Space Regaining
Habit-Breaking Appliances
Crossbite Correction with
Removable Appliances
Incisor Alignment with
Removable Appliances
COMPREHENSIVE
TREATMENT
Overall Percent Providing
Comprehensive Treatment
Average # of Comprehensive
Treatment Variables per
GENERAL
PRACTITIONERS
(n=218)
486.9hrs (248.9hrs)
64.7%
35.3%
99.1%
96.3%
96.3%
98.6%
98.6%
92.2%
84.4%
84.4%
82.6%
70.6%
98.2%
4.4(1.1)
PEDODONTISTS
(n=16)
643.Shrs (194.Shrs)
68.8%
31.3%
100%
100%
100%
100%
100%
62.5%
87.5%
87.5%
75.0%
50.0%
100%
4.6 (0.8)
95%
94%
85.8%
93.8%
100%
93.8%
86.7%
78.9%
100%
87.5%
87.5%
100%
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Practitioner**
Range of# of Comprehensive
Treatmem Variables per
Practitioner**
1-9 Variables
10-12 Variables
13-18 Variables
Rapid Palatal Expansion
Slow Palatal Expansion
Mandibular Expansion
Molar Uprighting or
Distalization
Crossbite Correction with
Fixed Applainces
Sleep Apnea Appliances
Utility Arch (2x4)
Incisor Alignment with
Fixed Appliances
Protraction Headgear***
Cervical/High-pull Headgear***
Full Fixed Appliances
Intrusion/Extrusion Arches
Fixed Functional Appliances
Removable Functional
Appliances
EctopiC Eruption**
Extraction Cases
Serial Extraction Cases*
Invisalign
MALOCCLUSIONS TREATED
Average # of Types of
Malocclusion Treated per
Practitioner*
Range of# of Types of
Malocclusion Treated per
Practitioner
1-4
5-6
Types of Malocclusion Treated
Class I
Class II
11.4 (3.5)
26.6%
34.4%
39.0%
73.9%
82.1%
65.6%
86.2%
90.4%
37.6%
71.6%
93.1%
24.8%
15.6%
95.4%
56.9%
77.1%
79.8%
51.8%
65.6%
28.0%
45.9%
13.9 (2.5)
6.3%
18.8%
75.0%
93.8%
87.5%
75.0%
100%
100%
18.8%
87.5%
100%
68.8%
43.8%
100%
81.3%
87.5%
87.5%
87.5%
81.3%
56.3%
37.5%
4.3 (1.2)
45.9%
54.1%
99.5%
97.7%
4.8 (0.8)
31.3%
68.8%
100%
100%
Class III**
Open Bite
Deep Bite
Treat Orthognathic Surgery Cases
Orthodontic Techniques Utilized
Straightwire
Traditional Edgewise
Begg or Tip-Edge
Segmented Arch Mechanics
Invisalign
% Certified
Number of Cases Completed If
Certified
0
1-5
>5
Average Level of Satisfaction
With Results of
Orthodontically Treated Cases
61.9%
67.4%
86.2%
20.2%
92.2%
10.6%
12.4%
24.8%
47.2%
31.1%
43.7%
25.2%
93.8%
81.3%
87.5%
18.8%
93.8%
12.5%
O.O%
31.3%
37.5%
5O.O%
33.3%
16.7%
[Mean+/-SD]
Dissatisfied
Somewhat Dissatisfied
Indifferent
Somewhat Satisfied***
Satisfied**
0.9%+/-2.1%
3.1%+/-4.6%
2.4%+/-5.3%
16.6%+/-20.0%
77.2%+/-22.7%
1.4%+/-2.8%
4.8%+/-4.8%
1.0%+/-2.6%
7.6%+/-6.0%
84.9%+/-9.2%
*p<.05 **p<.01 ***p<.001
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Table 5. Frequency and timing of orthodontic treatment by General Practitioners
and Pedodontists.
VARIABLE
Percentage of Patients Receiving
Orthodontic Treatment**
<4%
4-12.5%
>12.5%
Percentage of Orthodontic Patients
who are Children/Adults ***
Children
Adults
Provide Orthodontic Treatment in
the Primary Dentition**
Yes
No
Provide Orthodontic Treatment in
the Early Mixed Dentition
Yes
No
Provide Orthodontic Treatment in
the Late Mixed Demition
Yes
No
Provide Orthodontic Treatment in
GENERAL
PRACTITIONERS
(n=218)
27.5%
47.2%
25.2%
77.9% (19.9%)
22.1% (19.9%)
47.7%
52.3%
90.4%
9.6%
94.0%
6.0%
PEDODONTISTS
(n=16)
6.3%
18.8%
50.0%
97.6% (5.4%)
2.4% (5.4%)
81.3%
18.8%
100.0%
0.0%
93.8%
6.3%
the Permanent Dentition
Yes
No
Provide "Phase I" Treatment
Yes
No
95.4%
4.6%
96.8%
3.2%
*p<.05 **p<.01 ***p<.001
93.8%
6.3%
100.0%
0.0%
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Table 6. Correlation between time spent providing orthodontic services and time
spent providing other dental services.
Percentage of time spent providing
Endodontics
Percentage of time spent providing
Operative Dentistry
Percentage of time spent providing
Oral Surgery
Percentage oftime spent providing
Pedodontics
Percentage of time spent providing
Periodontics
Percentage of time spent providing
Prosthodontics
Percentage of Practice Time Spent
Providing Orthodontic Services
R=-.332
R=-.521
R=-.219
R=-.222
R=-.262
R=-.307
47
Table 7. Practice and provider characteristics and the percentage of patients
receiving orthodontic services, GPs only.
Provide Treatment in the
Primary Dentition
Yes
No
Total Number ofYears
Providing Orthodontic
Services
<10 yrs
10-20 yrs
>20 yrs
Total Number ofHours of
CE in Orthodontics
0-300 hrs
301-500 hrs
>500 hrs
Taken CE Sponsored by
an Accredited
Orthodontic Program
Yes
No
Completed Some Type of
Residency Training
Yes
No
Practice Location
Rural/Suburban
Urban
Nearest Orthodontic
Office
<=4 miles away
>4 miles away
Type of Practice
Solo
Non-Solo
# of Invisalign Cases
Completed
0
1-5
>6
Percentage ofPatients Receiving Orthodontic
Treatment
<4%
(n=?) 4-12% >12%
45.7% 45.7% 8.6%
30.8% 50.0% 19.2%
12.5% 46.9% 40.6%
30.6% 47.2% 22.1%
26.9% 53.8% 19.2%
14.8% 46.3% 38.9%
21.3% 46.9% 29.1%
39.0% 42.9% 22.0%
NS
27.0% 46.5% 26.4%
28.8% 49.2% 22.0%
NS
29.0%
25.3%
48.0% 26.0%
50.6% 24.1%
NS
23.3% 49.3% 27.3%
36.8% 42.6% 20.6%
NS
20.0%
30.7%
50.8% 29.2%
45.8% 23.5%
NS
37.5% 43.8% 18.8%
17.8% 60.0% 22.2%
30.8% 34.6% 34.6%
15.4% 51.0% 33.7%
38.6% 43.9% 17.5%
Gross Income
<$400K
$400K-$599K
>$599K
Average Case Fee for Full
Fixed Appliances
<$3800
$3800-$4200
>$4200
Percentage of Cases
Satisfied with Results
O-7O%
71-85%
86-100%
NS
28.4%
29.0%
25.3%
NS
28.6%
27.2%
20.4%
NS
35.2%
27.4%
20.2%
51.9%
40.3%
48.0%
46.0%
48.9%
50.0%
42.6%
53.2%
46.8%
19.8%
30.6%
26.7%
25.4%
23.9%
29.6%
22.2%
19.4%
33.0%
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Table 8. Provider and practice characteristics affecting the number of
comprehensive treatment services provided and the types of malocclusions
treated.
Percentage of
Patients Receiving
Orthodontic
Treatment
<4%
4-12.5%
>12.5%
Provide Orthodontic
Treatment to Patients
in the Primary
Dentition
Yes
No
Years Spent
Providing
Orthodontic Services
<10yrs
10-20yrs
>20yrs
Total # ofCE Hours
in Orthodonitcs
0-300
301-500
>500
Attended CE
Sponsored by an
Accredited
Orthodontic Program
Yes
No
Residency Training
Yes
No
Location ofPractice
Rural/Suburban
Urban
Nearest Orthodontic
Office
<=4miles
# of Comprehensive Treatment
Services Provided
1-9 10-12 13-18
45.0% 38.3% 16.7%
22.3% 35.0% 42.7%
14.5% 29.1% 56.4%
17.3% 29.8% 52.9%
35.1% 38.6% 26.3%
41.7% 33.3% 25.0%
23.1% 33.3% 43.6%
11.1% 37.0% 51.9%
42.9% 38.6% 18.6%
25.0% 42.3% 32.7%
15.6% 27.1% 57.3%
NS
24.1% 35.5% 40.4%
31.2% 32.5% 36.4%
37.1% 39.6%
27.1% 37.3%
NS
23.3%
35.6%
42.7% 35.9%
21.8% 43.7%
21.4%
34.5%
NS
25.3% 34.0% 40.7%
# of Types of
Malocclusion Treated
1-4 5-6
68.3% 31.7%
41.7% 58.3%
29.1% 70.9%
30.8% 69.2%
59.6% 40.4%
56.9% 43.1%
46.2% 53.8%
25.9% 74.1%
68.6% 31.4%
5O.O% 5O.O%
27.1% 72.9%
NS
43.3% 56.7%
50.6% 49.4%
NS
44.7%
49.2%
55.3%
5O.8%
NS
45.0%
47.1%
55.0%
52.9%
NS
47.3% 52.7%
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>4miles
Type of Practitioner
Non-Solo
Solo
Ever Referred
Patients Mid-
Treatment
Yes
No
Number of Invisalign
Cases Completed
0
1-5
>5
Percentage of
Orthodontic Cases
Satisfied with the
Results
0-70%
71-85%
86-100%
Average (past 3yrs)
Annual Gross Income
<$400K
$400K-599K
>$600K
Average Case Fee for
Comprehensive
Treatment
<$3800
$3800-$4200
>$4200
29.4%
NS
24.6%
27.5%
NS
32.3%
25.7%
NS
34.4%
15.6%
15.4%
NS
33.3%
25.8%
21.3%
NS
28.4%
27.4%
24.0%
NS
27.0%
25.0%
20.4%
35.3%
33.8%
34.6%
19.4%
36.9%
34.4%
31.1%
26.9%
27.8%
35.5%
38.3%
40.7%
32.3%
29.3%
41.3%
31.5%
35.2%
35.3%
41.5%
37.9%
48.4%
37.4%
31.3%
53.3%
57.7%
38.9%
38.7%
40.4%
30.9%
40.3%
46.7%
31.7%
43.5%
44.4%
42.6%
NS
5O.8%
43.8%
NS
58.1%
43.9%
NS
59.4%
33.3%
42.3%
NS
46.3%
46.8%
41.5%
NS
50.6%
45.2%
41.3%
47.6%
52.2%
27.8%
57.4%
49.2%
56.2%
41.9%
56.1%
40.6%
66.7%
57.7%
53.7%
53.2%
58.5%
49.4%
54.8%
58.7%
52.4%
47.8%
72.2%
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Table 9. Provider and practice characteristics affecting the Referral Patterns of
General Practitioners who provide orthodontic services.
Percentage of
Patients Receiving
Orthodontic
Treatment
<4%
4-12.5%
>12.5%
Provide Orthodontic
Treatment to Patients
in the Primary
Dentition
Yes
No
Years Spent
Providing
Orthodontic Services
<10Ws
10-20yrs
>20yrs
Total # ofCE Hours
in Orthodonitcs
0-300
301-500
>500
Attended CE
Sponsored by an
Accredited
Orthodontic Program
Yes
No
Residency Training
Yes
No
Location of Practice
Rural/Suburban
Urban
Nearest Orthodontic
Office
<=4miles
Number ofReferrals
Received per Month
None 1 or More
81.7% 18.3%
62.1% 37.9%
29.1% 70.9%
NS
51.0% 49.0%
66.7% 33.3%
68.1% 31.9%
67.9% 32.1%
37.0% 63.0%
75.7% 24.3%
69.2% 30.8%
41.7% 58.3%
52.2% 47.5%
71.4% 28.6%
NS
59.1%
59.3%
40.9%
40.7%
NS
55.0%
65.5%
45.0%
34.5%
NS
58.7% 41.3%
None
>=5
Number ofPatients Referred
to an Orthodontist per Month
1-4
41.3% 50.0% 8.7%
21.9% 57.0% 21.1%
NS
18.1% 61.1% 20.8%
35.9% 52.6% 11.5%
42.6% 44.4% 13.0%
18.6% 55.7% 25.7%
23.1% 69.2% 7.7%
44.8% 43.8% 11.5%
NS
31.2% 51.8% 17.0%
31.2% 57.1% 11.7%
NS
34.0%
23.7%
49.7% 16.4%
64.4% 11.9%
NS
26.7%
37.9%
59.5% 13.7%
44.8% 17.2%
NS
31.3% 52.0% 16.7%
18.3% 60.0% 21.7%
32.0% 51.5% 16.5%
43.6% 50.9% 5.5%
>4miles 60.3% 39.7%
Type of Practitioner
Non-Solo
Solo
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Ever Referred
Patients Mid-
Treatment
Yes
No
Number of Invisalign
Cases Completed
0
1-5
>5
Percentage of
Orthodontic Cases
Satisfied with the
Results
0-70%
71-85%
86-100%
Average (past 3yrs)
Annual Gross Income
<$400K
$400K-599K
>$600K
Average Case Fee for
Comprehensive
Treatment
<$3800
$3800-$4200
>$4200
# of Comprehensive
Treatment Services
Provided
1-9
10-12
13-18
# of Types of
Malocclusion Treated
1-4
5-6
NS
55.4%
60.8%
NS
61.3%
58.8%
NS
71.9%
62.2%
61.5%
75.9%
51.6%
51.1%
NS
58.0%
58.1%
61.3%
NS
47.6%
62.0%
64.8%
NS
69.0%
62.7%
49.4%
44.6%
39.2%
38.7%
41.2%
28.1%
37.8%
38.5%
24.1%
48.4%
48.9%
42.0%
41.9%
38.7%
52.4%
38.0%
35.2%
31.0%
37.3%
50.6%
30.9% 57.4% 11.8%
NS
20.0%
35.9%
NS
58.5% 21.5%
51.6% 12.4%
29.0% 54.8% 16.1%
31.6% 53.5% 15.0%
NS
37.5% 53.1% 9.4%
31.1% 57.8% 11.1%
26.9% 57.7% 15.4%
NS
33.3% 51.9% 14.8%
27.4% 61.3% 11.3%
33.0% 50.0% 17.0%
NS
28.4% 60.5% 11.1%
27.4% 54.8% 17.7%
37.3% 45.3% 17.3%
NS
30.2% 50.8% 19.0%
26.1% 60.9% 13.0%
44.4% 46.3% 9.3%
12.0% 65.0% 23.0%
47.5% 44.1% 8.5%
68.0%
51.7%
32.0%
48.3%
15.5% 60.3% 24.1%
33.3% 53.3% 13.3%
40.0% 49.4% 10.6%
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Table 10. Variables affecting income of the General Practitioners who provide
orthodontic services to patients.
Percentage of Patients
Receiving Orthodontic
Treatment
<4%
4-12.5%
>12.5%
Provide Orthodontic
Treatment to Patients in
the Primary Dentition
Yes
No
Years Spent Providing
Orthodontic Services
<10yrs
10-20yrs
>20yrs
Total # of CE Hours in
Orthodonitcs
0-300
301-500
>500
Attended CE
Sponsored by an
Accredited Orthodontic
Program
Yes
No
Residency Training
Yes
No
Location of Practice
Rural/Suburban
Urban
Nearest Orthodontic
Office
<=4miles
>4miles
Type ofPractitioner
Non-Solo
Solo
Gross Income
<$400K $400K-599K >$600K
NS
38.3% 30.0% 31.7%
40.8% 24.3% 35.0%
29.1% 34.5% 36.4%
NS
35.6% 33.7% 30.8%
38.6% 23.7% 37.7%
NS
44.4% 31.9% 23.6%
34.6% 23.1% 42.3%
33.3% 29.6% 37.0%
NS
47.1% 24.3% 28.6%
36.5% 25.0% 38.5%
30.2% 33.3% 36.5%
NS
34.8% 30.5% 34.8%
41.6% 24.7% 33.8%
NS
37.1%
37.3%
30.2% 32.7%
23.7% 39.0%
NS
35.1%
40.2%
32.8% 32.1%
21.8% 37.9%
NS
42.7% 26.7% 30.7%
25.0% 32.4% 42.6%
NS
41.5%
35.3%
26.2% 32.3%
29.4% 35.3%
Average Case Fee for
Comprehensive Treatment
<$3800 $3800-$4200 >$4200
NS
33.3% 46.3% 20.4%
28.7% 44.6% 26.7%
29.6% 40.7% 29.6%
NS
27.2% 47.6% 25.2%
33.0% 40.6% 26.4%
NS
26.5% 50.0% 23.5%
26.7% 50.7% 22.7%
37.7% 30.2% 32.1%
NS
30.8% 46.2% 23.1%
25.5% 49.0% 25.5%
32.3% 39.8% 28.0%
NS
32.8% 40.1% 27.0%
25.0% 51.4% 23.6%
NS
32.3%
24.1%
44.5% 23.2%
42.6% 33.3%
NS
27.6%
34.1%
47.2% 25.2%
39.0% 26.8%
NS
30.1% 41.3% 28.7%
30.3% 50.0% 19.7%
NS
26.2%
31.8%
44.3% 29.5%
43.9% 24.3%
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Ever Referred Patients
Mid-Treatment
Yes
No
Number of Invisalign
Cases Completed
0
1-5
>5
Percentage of
Orthodontic Cases
Satisfied with the
Results
0-70%
71-85%
86-100%
Average (past 3yrs)
Annual Gross Income
<$400K
$400K-599K
>$600K
Average Case Fee for
Comprehensive
Treatment
<$3800
$3800-$4200
>$4200
# of Comprehensive
Treatment Services
Provided
1-9
10-12
13-18
# of Types of
Malocclusion Treated
1-4
5-6
NS
29.0%
38.5%
59.4%
35.6%
26.9%
NS
37.0%
32.3%
40.4%
NS
47.6%
32.6%
29.6%
NS
39.7%
44.0%
29.4%
NS
41.0%
33.9%
32.3%
27.8%
21.9%
28.9%
23.1%
29.6%
29.0%
25.5%
22.2%
33.7%
27.8%
29.3%
26.7%
29.4%
28.0%
28.8%
38.7%
33.7%
18.8%
35.6%
50.O%
33.3%
38.7%
34.0%
30.2%
33.7%
42.6%
31.0%
29.3%
41.2%
31.0%
37.3%
NS
38.7%
28.7%
41.4%
9.3%
21.7%
NS
33.3%
27.1%
28.3%
NS
39.5%
23.3%
26.0%
NS
45.2%
43.8%
44.8%
55.8%
34.8%
45.1%
45.8%
43.5%
39.5%
51.7%
42.5%
16.1%
27.5%
13.8%
34.9%
43.5%
21.6%
27.1%
28.3%
21.1%
25.0%
31.5%
33.3%
35.1%
23.8%
45.1%
39.2%
47.6%
21.6%
25.7%
28.6%
32.3%
28.4%
51.6%
37.9%
16.1%
33.6%
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Table 11. Variables affected by the total number of CE hours in orthodontics
completed by GPs who provide orthodontic services to patients.
Percentage of Patients
Receiving Orthodontic
Treatment
<4%
4-12.5%
>12.5%
Provide Treatment in the
Primary Dentition
Yes
No
Total Number ofYears
Providing Orthodontic
Services
<10 yrs
10-20 yrs
>20 yrs
Taken CE Sponsored by
an Accredited Orthodontic
Program
Yes
No
Completed Some Type of
Residency Training
Yes
No
Practice Location
Rural/Suburban
Urban
Nearest Orthodontic
Office
<=4 miles away
>4 miles away
Type ofPractice
Solo
Non-Solo
Ever Referred Patients
Mid-Treatment
Yes
No
# of Invisalign Cases
Completed
Total # of CE Hours in Orthodontics Alone
<300 301-500 >500
53.3% 26.7% 20.0%
31.1% 25.2% 43.7%
10.9% 18.2% 70.9%
17.3% 26.0% 56.7%
45.6% 21.9% 32.5%
51.4% 23.6% 25.0%
23.1% 28.2% 48.7%
13.0% 16.7% 70.4%
23.2% 23.4% 53.4%
42.9% 24.7% 32.5%
NS
28.3% 24.5% 47.2%
42.4% 22.0% 35.6%
22.9%
25.3%
NS
34.4%
28.7%
NS
23.3%
25.0%
33.3%
29.4%
27.7%
22.2%
NS
29.2%
33.3%
NS
42.7%
46.0%
43.3%
45.6%
43.1%
44.4%
22.6%
33.7%
29.0%
23.0%
48.4%
43.3%
NS
0
1-5
>6
Gross Income
<$400K
$400K-$599K
>$599K
Average Case Fee for Full
Fixed Appliances
<$3800
$380O-$4200
>$4200
Percentage of Cases
Satisfied with Results
0-70%
71-85%
86-100%
# of Comprehensive
Treatment Services
43.8%
24.4%
26.9%
NS
40.7%
27.4%
26.7%
NS
31.7%
32.6%
27.8%
37.0%
27.4%
29.8%
25.0%
20.0%
26.9%_
23.5%
21.0%
26.7%
20.6%
27.2%
24.1%
37.0%
25.8%
1.3.8%
Provided
1-9
10-12
13-18
# ofTypes of
Malocclusion Treated
1-4
5-6
51.7%
36.0%
15.3%
22.4%
29.3%
20.0%
48.0%
18.6%
26.0%
22.0%
31.3%
55.6%
46.2%
35.8%
51.6%
46.7%
47.6%
40.2%
48.1%
25.9%
46.8%
56.4%
25.9%
34.7%
64.7%
26.0%
59.3%
56
57
Table 12. Variables affecting a GPs satisfaction with the results of their own
orthodontically treated cases.
Percentage of Patients
Receiving Orthodontic
Treatment
<4%
4-12.5%
>12.5%
Provide Treatment in the
Primary Dentition
Yes
No
Total Number ofYears
Providing Orthodontic
Services
<10 yrs
10-20 yrs
>20 yrs
Total # ofCE Hours in
Orthodonitcs
0-300
301-500
>500
Taken CE Sponsored by
an Accredited Orthodontic
Program
Yes
No
Completed Some Type of
Percentage of Orthodontically Treated Cases
that you are "Satisfied" with the Results
0-70% 71-85% 86-100%
NS
34.5% 30.9% 34.5%
23.0% 33.0% 44.0%
21.8% 21.8% 56.4%
NS
25.7% 31.7% 42.6%
25.7% 27.5% 46.8%
NS
28.4% 22.4% 49.3%
29.5% 33.3% 37.2%
15.1% 30.2% 54.7%
30.8% 26.2% 43.1%
40.8% 32.7% 26.5%
14.6% 30.2% 55.2%
19.0% 31.4% 49.6%
38.4% 26.0% 35.6%
NS
Residency Training
Yes
No
Practice Location
Rural/Suburban
Urban
Nearest Orthodontic
Office
<=4 miles away
>4 miles away
Type of Practice
Solo
Non-Solo
26.1% 30.7% 43.1%
24.6% 26.3% 49.1%
NS
22.8%
30.1%
33.1% 44.1%
24.1% 45.8%
NS
28.5% 27.8% 43.8%
19.7% 33.3% 47.0%
NS
29.2%
24.1%
30.8% 40.0%
29.0% 46.9%
Ever Referred Patients
Mid-Treatment
Yes
No
# of Invisalign Cases
Completed
0
1-5
>6
Gross Income
<$400K
$400K-$599K
>$599K
Average Case Fee for Full
Fixed Appliances
<$3800
$3800-$4200
>$4200
# of Comprehensive
Treatment Services
NS
29.0%
25.1%
NS
16.7%
24.4%
26.9%
NS
25.6%
27.6%
24.3%
NS
28.8%
25.6%
20.8%
NS
41.9%
27.4%
23.3%
35.6%
34.6%
25.6%
31.0%
32.4%
27.1%
30.0%
30.2%
Provided
1-9
10-12
13-18
# of Types of
Malocclusion Treated
1-4
5-6
33.3%
20.5%
25.3%
29.6%
30.1%
28.9%
NS
26.9%
24.8%
31.2%
28.2%
29.0%
47.5%
60.0%
40.0%
38.5%
48.7%
41.4%
43.2%
44.1%
44.4%
49.1%
37.0%
49.3%
45.8%
41.9%
47.0%
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Table 13. Variables affecting the number of years until GPs began providing
orthodontic services to their patients.
Rate Predoctoral Training
in Orthodontics
Very Poor
Better than Very Poor
Able to Provide
Orthodontic Services
based upon Predoctoral
Training Alone?
Yes
No
Completed Some Type of
Residency Training
Yes
No
Years in Practice Until Began Providing
Orthodontic Services to Patients
<4yrs 4-9yrs
NS
>9yrs
26.5% 38.8% 34.7%
41.4% 25.7% 32.9%
50.0% 18.8% 31.3%
29.9% 35.8% 34.3%
NS
29.6% 36.5% 34.0%
36.2% 29.3% 34.5%
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Orthodontic treatment provided by General Practitioners and Pedodontists
(GP/Ps) has long been a topic of interest in the demal profession. While GP/Ps are not
certified Orthodontists, licensed GP/Ps have the legal and professional fight to provide
orthodontic services to their patients, as long as their treatment remains in their scope of
practice. In other words, they must treat cases that are at a level of difficulty which is
in line with their training. Thus, the pre and post-doctoral training in orthodontics of
GP/Ps who provide orthodontic services to their patients is of high importance.
Further, it will serve the profession of dentistry well to learn more about the specific
types of orthodontic services that general dentists and pedodontists (GP/Ps) provide, the
orthodontic training they’ve received, the factors that motivate them to provide
orthodontic services to their patients, the fees they charge for their orthodontic services,
and their overall satisfaction with the results they achieve. Prior to the present study,
comparisons had yet to be made between the types of orthodontic services provided by
a GP/p, and variables such as practice size, practice location, type of practice, fees,
insurance, and referral patterns. By surveying GP/Ps who provide orthodontic services,
the investigators believe that we were able to make progress towards answering these
questions, thereby learning about the different treatment options facing the orthodontic
patient.
The amount of orthodontic services provided by General Practitioners and
Pedodontists is a topic which has been addressed by multiple researchers (1-27), most
recently in states such as Indiana, Ohio, Florida, Massachusetts, Iowa, and Michigan.
However, the specific type and amount of orthodontic services provided by GP/Ps, the
orthodontic training they’ve received, the fees they charge for orthodontic services, the
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income from orthodontic treatment, and the factors that motivate them to provide
orthodontic services to their patients have never been formally investigated. The
purpose of this study was to conduct a descriptive survey of GP/Ps who provide
orthodontic services to their patients in an effort to determine the type(s) and amount of
orthodontic services being provided, the incentive(s) for providing such services, the
age-group(s) to which services are provided, the orthodontic techniques employed, the
fees charged for orthodontic treatment, and the level(s)of satisfaction with the final
result of orthodontic cases. The educational background, practice type and location,
sex, and referral patterns of the practitioners were also investigated, and comparisons
were then made between variables in an effort to determine statistically significant
relationships.
The major limitations of this study were the overall response rate, and the
response rate of the Pedodontists alone. While the overall response rate of more than
50% is considered satisfactory for a survey of health professionals (29), it did take three
mailings and a postcard reminder to reach that number. In addition, receiving only 16
responses from Pedodontists made data analysis and inter-group comparisons between
the GPs and Pedodontists more difficult. It is possible, since the names of Pedodontists
and GPs were not separated in the membership directories of the surveyed
organizations, that not enough Pedodontists were surveyed. Even though previous
research has demonstrated that GPs and Pedodontists perform different amounts of
orthodontic services, it was not anticipated that this would be the case in the current
study, as both are receiving training from the same organization. Thus, it should have
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been added to the research plan to send the survey to similar numbers of GPs and
Pedodontists, and to separate out their responses and data from the beginning.
It was necessary to separate the Pedodontists from the General Practitioners, as
their answers to many of the survey questions were significantly different, indicating
that overall, Pedodontists provide more orthodontic treatment than GPs. This is in
agreement with the findings of Koroluk’s 1988 study in Indiana (22). As would be
expected, 100% of Pedodontists reported completing a residency, whereas only 27.1%
of GPs completed some type of formal post-doctoral training. Pedodontists also rate
their predoctoral training in orthodontics much higher than GPs, and feel more
confident in their ability to provide orthodontic treatment based on their predoctoral
training alone. This may be a result of the additional training Pedodontists receive in
orthodontics in their residency, and the respondents not clearly remembering their pre-
doctoral versus their post-doctoral training, as the average respondent graduated in
1976. The Pedodontists began treating orthodontic patients in half the time it took GPs,
and have been providing orthodontic services for almost eight more years, on average.
Again, this is most likely due to the additional training in growth and development and
orthodontics that Pedodontists receive in their residency training. This training was
noted by Hilgers in her 2002 survey (24).
Pedodontists spend, on average, almost twice as much of their weekly practice
time (39.9%)providing orthodontic treatment compared to GPs (15.4%), and provide
orthodontic services to a much higher percentage of patients overall. Gorczyca et al, in
their 1989 survey of GPs and Pedodontists in Massachusetts (23), also found that
Pedodontists spend a higher percentage of their practice time providing orthodontic
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services than GPs. Pedodontists also charge a significantly higher fee than GPs, and
report a significantly higher goss income.
Pedodontists report completing many more hours of CE in orthodontics versus
GPs, providing significantly more comprehensive treatment variables, and treating
more severe malocclusions. Specifically, Pedodontists treat more patients using
headgear (protraction and cervical/high-pull), and treat more Class III malocclusions.
Their treatment of more Class III malocclusions and utilization of more protraction
headgear go hand-in-hand, and as such is perfectly logical. In addition, Class III
malocclusions are believed by many orthodontic professionals to be the most
challenging to treat, so the additional training of Pedodontists most likely facilitates
this. It is surprising, however, that more Ps use cervical/high-pull headgear, as both
groups are treating a similar number of Class II patients. It may reflect the additional
training in growth modification and craniofacial orthopedics that Pedodontists receive
in their residency. In Koroluk’s 1988 study (22), he also found that Pedodontists
provide more orthodontic services than GPs, and more complex services at that. He too
attributed this to the increased education and training of Pedodontists. Gorczyca et al
(23) also found that Pedodontists were significantly more likely than GPs to provide
comprehensive orthodontic treatment, as well as employ a wider variety of treatment
modalities.
It is interesting that while there were many significant differences in the
education of and treatment provided by Pedodontists versus GPs, there were many
similarities in their motivation to treat patients, as well as their referral patterns. Both
oups listed the enjoyment of orthodomics and the service it provides to patients as
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their primary reasons for providing orthodontic services to patients, while a lack of
nearby orthodontists or a poor relationship with nearby orthodontists had little or no
effect on either group. In their 1989 study, Gorczyca et al (23) found that increased
income was the most important reason for providing orthodontic services.
Both groups report referring similar numbers of patients to the orthodontist for
treatment. In addition, both groups state their primary reason for referral as the
difficulty of the case or severity of the malocclusion, followed by patient/parem request
and age. Further, approximately one-sixth of the respondents of each group have
referred an orthodontic patient to a certified orthodontist while in mid-treatment.
Hilgers found that 59% of the Pedodontists she surveyed spem less than 10% of
their practice time providing orthodontic services (24), while in this study only 25% of
Pedodontists fell into this category. In addition, her results indicated that the most
commonly used orthodontic appliances were fixed palatal expanders and removable
.Hawley retainers, with full fixed appliances being used less commonly. However, the
Pedodontists in this study used full fixed appliances more than any other treatmem
modality.
Regarding the personal and practice characteristics of the GPs alone, it was
interesting to see that the average respondent graduated in 1981 (sd=9.6yrs) (Fig. lb),
and that the average respondent has been practicing orthodontics for over 15 years
(sd=6.5yrs) (Fig 3b). This leads to the conclusion that the treatment of orthodontic
patients by GPs is not a new phenomenon. Further, 87.2% of respondents rated their
pre-doctoral training in orthodontics as below average, and only 7.3% felt that they
were able to provide orthodontic services to patients based upon that training alone. In
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addition, the average respondent waited 7.7 years (sd=6.5yrs) to provide orthodontic
services. These data seem to indicate that GPs do not feel confident in their knowledge
of and abilities in orthodontics upon aduating dental school, and are thus waiting
many years until they begin providing orthodontic services. One might assume that
they taking continuing education courses in orthodontics during this period of time.
The average case fee charged by GPs for full fixed appliance therapy is
$3951.79 (sd=$594.62) (Fig 6b). This is approximately $400 lower than the national
average case fee for orthodontists, as reported in the November 2003 JCO, and
indicates that the GPs are charging less than orthodontists to provide orthodontic
services. One might wonder if this is used as a selling or marketing point to patients.
Further, as GPs treat more complex malocclusions, they tend to charge a higher fee.
Surprisingly, fees did not change with an increase in the comprehensive services
provided, indicating that fees are more likely structured around type of initial
malocclusion rather than type of treatment rendered.
GPs who provide orthodontic services still refer a large number of patients to
orthodontists, with only 31.2% of respondents reporting that they don’t refer. This is
quite similar to the findings of Wolsky and McNamara (18), who surveyed GPs in
Michigan in 1996 and reported 24% of their subjects did not refer to an orthodontist. It
was somewhat surprising, however, that over 40% of respondents receive orthodontic
referrals, because a GP who is not a certified orthodontists cannot, by law, market
him/herself as an orthodontist. It leaves one to wonder where these referrals are
coming from, and how the GP is letting other practitioners know that he/she provides
orthodontic services.
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The average GP respondent completed 486.9 hours (sd=248.9hrs) of CE in
orthodontics. While this may seem like a lot of education, it is important to consider
that 87.2% of respondents rated their pre-doctoral training in orthodontics as below
average, only 7.3% felt that they were able to provide orthodontic services to patients
based upon that training alone, and these hours were spread out over an average of 25
years. The average three-year orthodontic residency provides approximately 6000
hours of education. That means that the average GP respondent has received the
equivalent of three months of an orthodontic residency. This is not to say that the GPs
are not competent to provide orthodontic services; instead, it points out the difference
in training and education of a specialist and non-specialist.
GPs are providing very advanced orthodontic treatment to patients, and treating
very complex malocclusions (i.e. Class III malocclusion, open bite and orthognathic
surgery cases) with comparatively little education (Table 4). In 1991 Jacobs (17)
surveyed GPs in Iowa, and found that of those providing orthodontic treatment, 30.6%
were using fixed appliances, 29.9% were using functional appliances, and 7.9% were
using headgear. The numbers reported in this study were much higher, with 77.1%
using fixed appliances, 79.8% using functional appliances, and 15.6% using headgear.
Jacobs also reported 26.4% were treating Class I malocclusions and 20.6% were
treating Class II and/or Class III malocclusions, while 99.5% of GPs in this study treat
Class I malocclusions, 97.7% treat Class II malocclusions, and 61.9% treat class III
malocclusions.
Many orthodontists are concerned with Invisalign treatment being performed by
GPs. The results of this study indicate that less than half of the GPs who provide
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orthodontic services to patients are certified to provide Invisalign treatment, and that
one quarter of those practitioners have completed more than five cases, while almost
one third have yet to complete a single case. These data indicate that, among those GPs
who provide comprehensive orthodontic services to their patients, Invisalign is a minor
part of their practices. It is possible that more Invisalign treatment is being done by
GPs who are not otherwise providing orthodontic services, and that those who already
provide comprehensive orthodontic services are not as likely to treat with Invisalign.
Further studies to investigate the amount of Invisalign treatment done by GPs who do
not provide any other orthodontic services would need to be conducted to confirm this
assumption.
The average percentage of weekly time GPs spend providing orthodontic
services was reported to be 15.4% (sd-20.5%). Thus, approximately 6 hours, or less
than one full day, is spent treating orthodontic patients. In addition, 27.5% of the GPs
are treating fewer than 4% of their patients with orthodontic services, while only 25.2%
report that more than 12.5% are receiving orthodontic treatment. The number of hours
spent providing orthodontic treatment and the percentage of patients receiving
orthodontic treatment were surprisingly low, considering the comprehensive nature of
the services provided.
Wolsky and McNamara found that less than 2% of Indiana GPs who provide
orthodontic services spend more than 50% of their practice time doing so, and less than
4% spend over 25% of their practice time treating orthodontic patients (18). The
numbers in the present study were more than double their numbers, with 5.3% spending
more than 50% of their practice time and 9.6% spending more than 25% of their
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practice time providing orthodontic treatment (Figure 5b). As more time is spent
providing orthodontic services, less time is spent providing other dental services (Table
6). The biggest decrease was seen in operative dentistry, followed by prosthodontics
and endodontics. Oral surgery, pedodontics and periodontics were least affected. It is,
therefore, logical to surmise that most GPs provide orthodontic services at the expense
of operative dentistry and endodontics.
It was interesting that the percentage of patients receiving orthodontic treatment
was not affected by the location of the practice or the proximity to the nearest
orthodontic office (Table 7). This is consistent with the findings of previous research
by Jacobs (17), Wolsky and McNamara (18), and Koroluk (22). However, Koroluk
found in his 1988 Study in Indiana that younger practitioners and practitioners in
communities of <25,000 people provided more orthodontic services. This study did not
find those relationships to be tree.
As GPs provide more comprehensive treatment and treat more complex
malocclusions, they tend to provide orthodomic services to a higher percentage of
patients and begin treatment earlier in the patient’s life (Table 8), neither of which is
surprising. Jacobs had similar findings (17). In addition, they report having spent more
years providing orthodontic services and taking more hours of CE in orthodontics, both
of which indicate that their providing increasing amounts of comprehensive services is
a adual process that occurs over a period of years as their experience and education in
orthodontics increase. This is consistent with the findings ofNgan and Amini’s (19).
Those GPs who have patients referred to them for orthodomic treatment have
spent more years providing orthodontic services, have received more CE in
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orthodontics, and treat more complex malocclusions (Table 9). However, there was no
relationship between receiving referrals and providing "Phase I" treatment, practice
location, proximity to an orthodontist, or comprehensive treatment provided. While it
is logical that those who receive more referrals treat more complex malocclusions, it is
surprising that providing more comprehensive treatment had no affect on referrals
received. Note that proximity to the nearest orthodontist’s office had no impact on
referrals received.
Those GPs who refer more patients to an orthodontist treat a lower percentage
of orthodontic patients, provide less early treatment, have received less CE in
orthodontics, treat less complex malocclusions and provide fewer comprehensive
orthodontic servces. This is not only logical, but encouraging, as it infers that initially,
GPs treat fewer and refer out more complex orthodontic cases and more severe
malocclusions. Then, as they receive more CE in orthodontics and spend more time
providing orthodontic services, they treat more challenging and complex orthodontic
cases. Interestingly, those GPs who have completed more hours of CE in orthodontics
and those who have taken CE sponsored by an accredited orthodontic program rate a
higher level of satisfaction with the results of their orthodontic cases (Tables 11 and
12). It is possible that this is because they are better trained, and thus receive better
results. Conversely, no other variables had an affect on the level of satisfaction felt
with orthodontically treated cases.
It was very interesting to see that an increase in gross income was not related to
the any other variables, with the exception of an increase in the number of Invisalign
cases completed (Table 10). Almost two-thirds of respondents listed the financial
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benefit to their practice as a reason for providing orthodontic services, yet there is no
relationship between income and treating a higher percentage of orthodontic patients,
providing early orthodontic treatment, having provided orthodontic treatment for a
greater number of years, providing more comprehensive orthodontic treatment, and
treating more complex malocclusions. Further, the only variables that were affected by
a higher case fee were an increase in the number of Invisalign cases completed and
treating more complex malocclusions. From these results, one can conclude that
Invisalign treatment is the only orthodontic service that has an effect on both gross
income and case fee.
As would be expected, those GPs who felt they were able to provide orthodontic
treatment to patients based upon their training in dental school did begin treating
orthodontic patiems sooner after graduation (Table 13). However, it was SUlrising that
the same was not true for those who gave their pre-doctoral training in orthodontics a
higher mark. In addition, completion of a residency program had no impact on the
number of years into practice that a GP began providing orthodontic services. At first
this may be surprising, because an additional year or more of advanced education and
training should benefit the GP. However, all residency programs are different, and
many do not offer any additional training in orthodontics at all.
Conclusion
This research and all this data raise many questions. First, what is the impact of
GPs and Pedodontists providing orthodontic care on the profession of orthodontics, as
well as on the profession of dentistry as a whole? It seems that non-orthodontists are
indeed providing a great deal of orthodontic services. In addition, they are receiving a
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reasonable amount of CE in order to provide such services. Yet many orthodontists do
not agree with GPs and Pedodontists providing comprehensive orthodontic treatment,
and many GPs and Pedodontists feel that orthodontics is a tightly controlled specialty.
How can we bridge this gap? Why is this unlike other specialties? For example, many
GPs will do "easy" root canals, and refer the more difficult teeth out to an endodontist
to be treated. Why doesn’t it work that way with orthodontics? Possibly because the
line between an "easy" and "difficult" root canal is much straighter than the line
between an "easy" and "difficult" orthodontic case. And if a GP starts a root canal and
feels it’s too difficult, it can be sent out in mid-treatment with little or no hassle. The
endodontist will just pick-up where the GP left off. It is much more involved to send
out an orthodontic case in mid-treatment, as the orthodontist will usually have to re-
treatment plan the case, as well as remove all the GPs appliances, replacing them with
their own in order to ensure compatibility with the other patients in the office.
Second, what is the quality of orthodontic care being provided by non-
orthodontists? This research did not look at treatment outcomes, but rather reveals that
there is a great deal of this treatment being provided. Further research and investigation
into this arena is necessary.
Third, how does this impact all orthodontic patients? In other words, what
motivates a patient to receive orthodontic treatment from their GP or Pedodontist rather
than from a certified orthodontist? Is it familiarity? Trust? Cost? The answers to
these questions should be investigated by future research.
Fourth, why is the relationship between orthodontists and GP/Ps who provide
orthodontic services such a hostile one? For evidence of this, all one has to do is look
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at the comments given by subjects both in response to the question of "What are your
incentives for providing orthodontic services?", and at the conclusion of the
questionnaire in the comments section. Furthermore, the investigator received various
emails and phone calls interrogating me and my motives for conducting the study.
Why is this the case? Why does such a rift exist? Is it a "tuff war" of sorts? Are
orthodontists over-protective of their specialty or are GP/Ps providing treatment that is
out of their scope of practice? Or could it be a combination of both? Whatever the
case, it is not healthy for the profession of dentistry. We need to stand united in the
interest of the care we provide to our patients, not segregate ourselves into isolated
oups.
Filth, where are dental schools falling short? All pre-doctoral programs have
rigorous requirements to complete a certain number of crowns, bridges, root canals,
extractions, etc. However, few if any have any requirements to complete a certain
number of orthodontic cases. Further, it is highly unlikely that 92.7% of GPs would
report that they were not able to do a crown based upon their pre-doctoral training
alone. Is it because a crown can be completed in two visits and within one month,
while it takes upwards of twenty-four visits and 2-3 years to finish an orthodontic case,
making it time-prohibitive? Is it because, as some have speculated, that orthodontists
don’t want to "share" their knowledge out of fear that GPs and Pedodontists will go out
and provide orthodontic services to patients? This is an area which requires additional
investigation, as GPs are obviously providing orthodontic services to patients, and
openly admit that they did not receive sufficient training in dental school to do so.
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Finally, what are the medico-legal implications of non-certified orthodontists
providing the most complex orthodontic treatments? Have there been an increased
number of lawsuits against GPs and Pedodontists for their orthodontic treatment versus
orthodontists? And what is the scope of practice of a GP or Pedodontist regarding
orthodontic treatment modalities? How many hours of CE are necessary to provide
certain types of comprehensive treatment services and to treat complex malocclusions?
This too should be investigated in the future.
It is the investigator’s opinion that there is a place, if not a need, for GPs and
Pedodontists to provide orthodontic treatment to patients. The population continues to
grow, and the number of orthodontists continues to decrease. However, taking CE
equivalent to three months of an orthodontic residency is not a lot. Ask any orthodontic
resident how confident they feel in their orthodontic abilities at that point, and you are
sure to receive a negative response. Orthodontics is deceiving. On the surface it looks
fairly easy and basic; however, the more you learn about it the more challenging and
complex it becomes. It takes a tremendous knowledge of growth and development,
biomechanics, bone biology, as well as a great deal of clinical expertise to be a good
orthodontist. Are GPs and Pedodontists receiving all of this knowledge in their
weekend CE courses, or are they learning clinical techniques and trying to apply them
to every case? Yes, there surely are cases that one does not need 6000 hours of
education to treat. However, it may take 6000 hours to determine which cases fall into
that category. And therein lies the danger: case selection. How does someone with a
few hundred hours of CE in orthodontics determine what cases are within their scope of
practice? It is very common for a case to appear to be straightforward initially, but
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become very complex a few months into treatment. Maybe, then, the answer is for
orthodontists and GPs or Pedodontists who provide orthodontic services to work
together. Many may not agree with that concept, but remember, why are practitioners
doing this in the first place? That’s fight, for the patient. It is the duty and
responsibility of the provider to do no harm, and to provide the patient with the best
possible course of treatment. Working together may be the best way to accomplish that
objective.
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APPENDIX A
1. What type ofpractitionerare you? General Dentist [’-! Pedodontist I’-’l Other
2. What is youryender? I"-I Female I-’] Male
What type ofpractice areyou in? !’-] Solo [’] Partnership i"’1 Group
Are you an Associate? -] Yes [--] No
How would you characterize the area in which youpractice?
!"] Rural (population <10,000) I"] Suburban (population 10,000-50,000) 1"-] Urban (population >50,000)
Approximatelyhow many total active patients doyou currently treat? [ <:>00 [-] ?_00-400 ["] 401-600 ["] >600
To whatpercentaqe ofthese patients areyou current/_vproviding7 orthodontic services? %
Approximately whatpercentage ofyour weeklypractice time is devoted to providing serces in: (Sum of lines 100%)
Endodontics Operative Oral Surcjen/ Orthodontics Pedodontics Periodontics Prosthodontics
% % o % % %
7. From what inst#ution did you obtain yourDDS/DMD? In what year?
8. What type ofresidencyproyram didyou complete? [’-]None I’] Pedo I’! AEGD !--] GPR Other
Howmanyyears into, practice did_you be_qin providinq orthodontic services? yrs
Wereyou able to provide orthodontic services based upon..yau...rpre-doctoral trainin_q alone.?_ [’-] Yes 1-"i No
Please rate yourpre-doctoral education in Orthodontics: (1 =Very Poor- 5=Excellent)" [-’] [-"1 2 I"-! 3 [’] 4 I"-I 5
10. @proximatelyhowmany total/cumulative hours of continuin_q education in orthodontics alone have you completed?
r-! <so r--I so-oohr 1--i O-OOhr F’I O-OOhr l--! O-400r I--! 40-OOhr I--I >SOOh
Haveyou everattendeda EEcourse sponsored/run by an accredited Orthodontic Proqra.m. ? [] Yes [’-No
11. Approximatelyhowmany miles fromyour office is the nearest orthodontic office?
r-] 0 (In-house) I-] <1-4mi F"] s-lomi [ 11-15 mi I-] 16-20mi 1"-] >20mi
12. How manypatients doyou refer to an orthodontistpe(.month (on average)?
1--’i 0 F’] 1-4 [-’] 5-10 I’] 11-15 r-116-20 F] >20
Haveyou ever referredan orthodonticpatient to an orthodontist while you were in mid-treatment? 1---I Yes
13. What islam the determininq factor(s) in your decision to refera patient to an orthodontist (check a# that ap/ly) ?
Difficulty of case/Severity of malocclusion Request of patient/parent Age of patient
[--] N/A (Don’t refer) Other(s)
14. Doyou receive orthodontic referrals from other dentists in_your area? [’] Yes No
If YES, ap/roximateiy howmany referrals do_you receive per.month (on average) ?
I--1 -. I’-I -o l--I -1 r-I -o !--I >o
15. Approximately whatpercenta_qe ofyour orthodonticpatients are children (<lSyo) vs. adults (> 18yo)*?
% Children (<18yo) % Adults (>18yo) (Sum of lines 100%)
16. In which stayes ofdentition development do youprovide orthodontic treatment (check all that aptd_g) ?
I-] Primary I’] Eady Mixed !--] Late Mixed I"-I Permanent
Doyou provide Phase//Early Treatment? [--] Yes I--] No
Z What type(s) oforthodontic services do you provide (check all that april_v_) ?
UMITED TREATI4ENT:
!--! Space Maintenance [ Correction of dental crossbite with removable appliances/finger springs
I- Space Regaining [--i Incisor alignment with removable appliances/finger springs
I--] Habit-breaking appliances
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COMPREHENSIVE TREATMENT:
r-] Rapid palatal expansion
r-] Molar uprighting/distalization
Utility Arch (?_x4)
r--I Headgear (high-pull/cervical)
I-1 Fixed functional appliances
[- Extraction cases
I-’1 Slow palatal expansion
r--! Crossbite correction with fixed appliances
r-] Incisor alignment using fixed appliances
r--I Full fixed appliances/bonded braces
!--1 Removable functional appliances
r--1 Serial Extraction cases
Mandibular expansion
r- Sleep Apnea appliances
[’-] Protraction Headgear
r-l Intrusion/Extrusion Arches
r-l Ectopic eruption
r-1 Invisalign
18. What type[s) ofmalocclusion doyou treat (check all that app/_ ?
I--] Class r] Class i! r--I Class ill I--] open Bite
Doyou provide orthodontic treatment for Ortho?nathc Sun?e_rvpatients? Yes I--’] No
i--] Deep Bite (0B>50%)
19. What orthodontic technique(s) do_you utilize (check all that a_ply)?
Straightwire Edgewise Begg/Tip-Edge Segmented Arch Mechanics
20. What Initial Records do you routinely take on those patients to whom you provide orthodontic services
.(check all that aply_) ?
1-] Study Models [--1 Intra-orai photos I-’i Extra-oral photos [-] Panoramic X-ray [-] Cephalometric X-ray
What Final Records doyou routinely take on those patients to whom you/rovide orthodontic services (check all that apply_) ?
I--I Study Models I lntra-oral photos I"-1 Extra-oral photos I"] Panoramic X-ray 1"] Cephalometric X-ray
21. What is/areyour, primary incentives(s) forproviding orthodontic care (check all that apply_) ?
I--! Enjoy orthodontics !-"1 Enhances practice diversity I--I Service to patients l--’l Benefits practice financially
Lack of orthodontist(s) in surrounding area I--] Poor relationship with surrounding orthodontist(s)
["! Other(s)
22. Please check the range ofyour reportedLqross annual income (please averaqe the past 2years):
[-’1 <$200,000 r-] $200,000-$399,999 $400,000-$599,999 [-! $600,000-$799,999 !-1 >$799,999
How has providing7 orthodontic services affectedyourTross annual income?
I-] Greatly Decreased it [’] Slightly Decreased it I"] No Change Slightly Increased it ! Greatly Increased it
Ifyou provide full comprehensive treatment (L e. "full braces ") what is youraveraqe feeper case? $.
Regarding invisali?n treatment:
a. IfNOT CERTIFIED, what is the likelihood ofyou obtaininq certification in the future?
(1 =Will Definitely NOT Obtain S=Will Definitely Obtain): 1--1 I"-J 2 I-! 3 [--I 4
b. If CERT.IF.IED, howmany cases haveyou completed?
r-] 0 I] i-5 r-l 5-10 r-] 11-i 5 r-] 16-20 [--] >20
24. Upon completion oforthodontic treatment, th whatpercentage ofyour finished resu#s are ,ou: *(Sum of lines 100%)
Dissatisfied Somewhat Dissatisfied Indifferent Somewhat Satisfied Satisfied
o7o 70 70 % o7o
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APPENDIX B
1. Other reasons listed for the determining factor in referring a patient to a certified
Orthodontist (Question 13):
Financial/Behavioral history; Patient cooperation/compliance; comfort level
with case; Patient’s inability to pay an orthodontist’s fees; TMJ issues; Current case-
load; Desire to control cases that will be restored here; Geographic issues.
2. Other reasons listed for the "primary incentive(s) for providing orthodomic services
to patients" (Question 21):
Poor quality of orthodontics provided by the specialists (7); Too many
orthodontists in my area; Orthodontists automatically extract premolars (8);
Orthodontists are not able to treat TMD cases (4); Limited # of orthodontists providing
early treatment (3); I think my care is better than that which comes from local
orthodontists; Better alignment for cosmetic cases- orthodontists don’t like limited
treatment; Correct growth problems, reduce risk of trauma and eruption; Knowledge of
growth and development- ability to begin cases when appropriate.
3. Other commems provided at the end of the questionnaire included:
Teach distalizing arch; Invisalign is too limited in its scope and too dependent
on a highly motivated and consciencous patient; Orthodontics to me is the most
positive and gratifying part of dentistry. If I knew 30 years ago what I know now I
would have found a way to do it full time! I am frustrated that I can’t do more- I love
it!; I think you will find there are relatively few GPs who care enough about ortho or
even about dentistry to travel the road or pay the price as some of us have; Initially I
became involved in orthodontics out of frustration that many ofmy patients were being
99
treated with the same treatment plan regardless of their diagnoses with poor esthetic
results and poor stability; AAO should welcome other dentists to their meetings;
Complete tx ortho should be taught to dental students. Most won’t do it in practice, but
it will lead to better diagnoses and more orthodontic referrals, just as it did for OS and
Perio; The ortho specialty has been short-sighted, very turf-protective and has
aggressively persecuted GPs doing ortho. Such tactics are divisive and just plain stupid
on the specialty’s part!; Just starting to do Invisalign (don’t know if I trust it). I do 2nd
molar exo cases when indicated. I have also done bicuspid extraction (but don’t like
to); You are very persistent. Good luck. You’ve got a great basketball team;
Orthodontic schools teach the wrong things there is far too much extractions; Good
Luck!; More GPs should learn about early treatment and growth of the child’s
face/bones and tooth eruption even if only to refer at the appropriate time; Started
doing ortho in order to decrease drill and fill 1 day a week; Ortho for the TMJ/TMD
patient as initial or finishing phase (along with splint therapy) most satisfying use of
orthodontics for me; Undergrad courses need to teach general practitioners more- just
as prosth, endo, oral surgery, etc.; Orthodontics and specifically fixed mechanics
appears to be the least taught and most protected subject matter of most dental schools.
Is this b/c we are protecting the patients or the orthodontic specialists?; Great survey-
get s many as you can!
